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1. SCOPE

1.1 Identification

6 The purpose of this IDA Memorandum Reportis to identify and describe a version of a software
delivery,'An Ada/SQL Application Scanner," to the WIS Joint Program Management Office. The

*, term version is applied to the initial release as well as to all interim changes. This report was written
to describe the software developed to satisfy deliverable 5.c of task order T-W5-206, entitled WIS
Application Software Study.

1.2 System Overview

The purpose of this software system is to provide a tool which will aid in the generation of subpro-
grams necessary for a Level .1 Ada/SQL implementation. Ada/SQL is an interface between the pro-
gramming language Ada {ADA 83] and the database programming language SQL.ISQL q86].
Ada/SQL, like SQL, is comprised of two main components: a Data Definition Language (DDL)
and a Data Manipulation Language (DML). Both the DDL and the DML are coded using pure Ada
syntax and semantics. The DDL resides in a package specification, and is used to define the data
types, variable definitions, and table and column definitions. The DML is expressed as syntax very
similar to the syntax of SQL DML. This expression is allowed due to a set of underlying operators

"-" and subprograms which must be 'with'ed by the application. However, many of these subprograms
* are application dependent and are tedious to code. To alleviate the coding of these subprograms, a

tool, named the application scanner, has been developed.

The application scanner reads the Ada/SQL data definition package, the Ada/SQL data manipula-
tion package, and various other packages to determine exactly the necessary functions and pro-
cedures required for compilation. If errors are found in any of these files, a listing will be generated

WD showing the text of the package, and pointer to the appropriate line number and column position
where the error occurred.

If no errors were detected by the application scanner, a package will be generated containing subpro-
gram definitions which must then be compiled. This specific instance of the application scanner gen-

- erates subprograms which access the database management system Oracle®. Additional code
* necessary to access Oracle is found in [IDA 88]. The Level 1 Ada/SQL definition can be found in
A. [IDA 87].

1.3 Documentation Overview

The file [BBRYKCZYN.EXAMPLE]READ.ME is included with the magnetic tape containing the

interface software. This file contains guidelines which show the user how to create an Ada/SQL
application, use the application scanner, and in what order to compile the output from the scanner.

ORACLE is a registered trademark of Oracle Corporation
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The directory located in [BBRYKCZYN.EXAMPLE] provides a comprehensive example of using
the Ada/SQL system, connected to Oracle, and using the application scanner.
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3. VERSION DESCRIPTION

3.1 Inventory of Materials Released

This prototype Ada/SQL system was developed on a VAX TM 8600, using VAX/VMS version 4.6, and
the DEC Ada compiler, version 1.4-33. The magnetic tape upon which the source is located is in
VAX/VMS backup format, and the save set name is ADASQL. This tape requires 8192 blocks of
memory. To load the tape, allocate the tape drive desired, request a tape mount, and issue the fol-
lowing command: "BACKUP MUAO: [appropriate directory...]*.*.*", where MUAO is the logical
tape drive name, and appropriate directory is the directory in which you will be placing the contents
of the tape.

3.2 Inventory of Software Prototype Contents

The following are the files which make up the prototype Ada/SQL system. They are listed in compi-
lation order. There are two naming conventions used. First, a major portion of the application
scanner uses a tool called the ddl reader. Package specifications are suffixed by "spec.ada", and
package bodies are suffixed by ".ada" for ddl reader code. For the remaining portions of code, pack-
age specifications are suffixed by "s.ada", and package bodies are suffixed by "b.ada". All of the files
use an abbreviated name for the physical file name derived from the name of the package.

funcdefs.ada
ddL-database.ada
ddl-keyword-spec.ada
ddLkeyword.ada
txtprts.ada
txtprtb.ada

gi lexs.ada
lexb.ada
ddl.o-defs-spec.ada
ddlio-defs.ada
ddLdefs.ada
ddLnew-des-spec.ada

;0 ddLextra-defs.ada
enums.ada
enumb.ada
dummys.ada
ddLvariables.ada
columns.ada
columnb.ada
withs.ada
withb.ada

VAX is a trademark of Digital Equipment Corporation
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results .ada
resultb .ada
indxsad

indexs.ada
.~ .~ dbtypes .ada

dbtypeb.ada
coniptos.ada
coniptob.ada
chartos.ada
chartob.ada
tables.ada
tableb.ada
pdtypes.ada
pdtypeb.ada

'I ddLadd-des..spec.ada
ddLadd-des.ada
unuas.d

unquals.ada
uqual.ada
quals.ada
qualb.ada
corrs.ada
corrb.ada
convb.ada
inov.ada
intos .ada
into.ada

pgmconvs.ada
predefs.ada
predefb.ada
froms.ada
fromb.ada
clauses .ada
clauseb.ada
indics.ada
indicb.ada

0 genfuncs.ada
genfuncb.ada

selecs.ada
selecb.ada
names .ada
nameb.ada
semans.ada
semanb.ada
posts .ada

% % postb.ada
syntacs.ada

* syntacb.ada
tents.ada

6
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tentb.ada
9, exprs.ada

exprb.ada
ddLschemaio-errors..spec.ada

4 scans.ada
4A, searchs.ada

statements.ada
tblexprs.ada
selects.ada
selectb .ada

d statementb.ada
40 searchb.ada

tblexprb.ada
ddLschema-io-internaLspec .ada
ddLschema-o.spec .ada
ddLnew.des .ada
ddLschemaio .ada
ddLsubroutines..l-spec.ada

4 ddLsubroutines..1.ada
ddLshow-spec .ada
ddLshow.ada

ddLschema-io-nternal.ada
ddLschemaio-errors.ada
ddLend-.spec .ada
ddLend.ada
ddLsearch..des..spec.ada
ddLsearch-des.ada
ddLerror-spec .ada
ddLerror.ada
ddLuse..spec.ada
ddLuse .ada
ddLsubroutines-2.Zspec .ada
ddLsubroutines.A.spec .ada
ddLsubroutines.4 .ada
ddLsubroutines-3..spec.ada
ddLsubroutines-3.ada

* ddLname&.spec.ada
ddLnames.ada
ddLwith-.spec.ada
ddLwith .ada
ddLauth-spec .ada

Irv ddLauth.ada
* dd~function..spec.ada

ddLfunction.ada
ddl-subroutines..2.ada
ddLpackage..spec.ada
ddLpackage.ada
ddUist-spec .ada
ddUist.ada

7
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ddLinteger-spec.ada
ddlinteger.ada
ddLfloat-spec.ada
ddLfloat.ada
ddLenumeration-spec.ada

.4 ddLenumeration.ada
ddLderivedspec.ada
ddLderived.ada
ddLvariable-spec.ada
ddLvariable.ada
ddLsubtype-spec.ada
ddLsubtype.ada
ddLrecordspec.ada
ddLrecord.ada
ddLarray-spec.ada
ddLarray.ada
ddLtype.spec.ada
ddLtype.ada
ddLdriver-spec.ada
ddLdriver.ada
ddLcalLtoddLspec .ada

ddLcalLto-ddl.ada
scanb.ada
main.ada

3.3 Changes

Not applicable.

3.4 Adaptation Data

Not applicable.

3.5 Interface Compatibility

Not applicable.

3.6 Bibliography of Reference Documents

Brykczynski, Bill, and Fred Friedman, Preliminary version: Ada/SQL: A standard, portable Ada-
DBMS interface. Alexandria, VA: Institute for Defense Analyses, 1988. IDA Paper P-1944.

SBrykczynski, Bill, and Fred Friedman, Ada/SQL binding specifications, Alexandria, VA: Institute
for Defense Analyses, 1988. IDA Memorandum Report M-362.
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Date, C.J., A guide to the SQL standard. New York: Addison-Wesley, 1987.

3.7 Summary of Changes

Not applicable.

3.8 Installation Instructions

To load the contents of the tape onto disk, allocate and mount a tape drive. Next, issue the following
command: "BACKUP MUAO: [appropriate directory...*.*.*" Where MUAO: is the name of the
tape drive, and appropriate directory is the name of the directory the contents are to be loaded.

3.9 User Guidelines

The following is a set of guidelines for using the VAX/VMS Level 1 Ada/SQL connected to the Ora-
cle database management system. These guidelines assume that a directory exists which contains the

"" files loaded from tape. The files on the tape were loaded from a directory named
[BBRYKCZYN.ORACLE]. Of course, when a tape is loaded on another system, this path name will
be different.

*W 1) Create the ADASQL$ENV logical

There are several files which are read by the application scanner to establish a predefined environ-
ment for processing application programs. These files are DATABASE.ADA, CURSOR_-

*1 DEFINITION.ADA, and STANDARD.ADA. These files are not source files that are linked with
the Ada/SQL application programs. They must, however, be stored in a directory that is accessible
via the VAX/VMS logical name ADASQL$ENV whenever the application scanner is run. These
files should not be compiled or otherwise used for any purpose other than that described here. To
assign the logical, type in the following:

ASSIGN [BBRYKCZYN.ORACLE. STANDARDS] ADASQL$ENV

2) Copy over the AUTHPACK.ADA file

In SQL, a module must contain an authorization identifier which identifies the user. In Ada/SQL,
the authorization identifier must reside in a file called AUTHPACK.ADA. At this time, it is
necessary only to copy an AUTILPACK.ADA from another directory and compile it into the
library. A sample AUTHPACK.ADA is located in directory [BBRYKCZYN.ORACLE.-
EXAMPLE]

3) Create the Ada/SQL application specific fies

There are four files one must create in order to use Ada/SQL. These are the _TYPES.ADA,
.._VARIABLES.ADA, .DDL.ADA packages, and the main program. The files must be named
exactly as the package name, with the addition of a '.ADA' suffix. Examples of these files are
included in the [BBRYKCZYN.ORACLE.EXAMPLE] directory.

9
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4) Create the Oracle DDL

It is necessary for Oracle to have the data definition exist prior to the running of an Ada/SQL pro-
gram. If yoa are building an Ada/SQL program to access a pre-existing database definition, this step
can be deleted. If you are building a new application, it will be necessary to invoke Oracle, and
create the appropriate table and column definitions.

5) Run the scanner

To run the application scanner, type in the following command: "RUN [BBRYKCZYN.-
ORACLE.APSCANSOURCE]APSCAN.EXE". The application scanner will prompt you with
several questions:

a) Enter DML filename:

Here you enter the name of your Ada compilation unit which contains DML statements which you

want processed by the application scanner. An output file will be generated where errors in the DDL
will be reported. This file will have the name of your compilation unit's library name, suffixed with
.DDLOUT. For example enter BILL.ADA here (the subprogram name is BILL) and any DDL
errors will be listed in a file called BILL.DDLOUT.

b) Enter listing filename:

Here you enter the name of a file where the application scanner will report errors in the DML. For
example if you had entered BILL.ADA for question one you could enter BILL.LST here. Only
DML errors will be reported here, DML errors are in the *.DDLOUT file.

c) Enter filename for generated functions:

Here you enter the file name for the compilation unit which will contain the functions necessary to
make your DML compilation unit compilable. This will be an Ada compilation unit which will
become a part of your program. For example if you had entered BILL.ADA for question one you
could enter BILLADASQL.ADA here. The library unit name for this compilation unit will be
the library unit name of your compilation unit with an extension of ._ADASQL. The subprogram
name in BILL.ADA is BILL), and the library unit name of the compilation unit
BILLADA..SQL.ADA will be BILL.ADASQL. Your compilation unit must

The application scanner will then notify you:

Invoking application scanner with:
DML filename => file name you entered in #1 above
Listing filename => file name you entered in #2 above
Generated package => file name you entered in #3 above

When the application scanner is complete it will issue the message:

%ADASQL-I-SCAN, Scan completed with errors
or the message:

10
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* %ADASQL-I-SCAN, Scan completed with no errors

In the case of 'with errors' check the *.DDLOUT file to make sure the DDL scanned correctly, then
check the listing file you specified in #2 above to see if there was an error in the DML. Correct the
errors and run the application scanner again. In the case of 'with no errors' you must still check the
*.DDLOUT file. If errors are reported in this file but not in the listing file the message at the end of
the application scanner will indicate no errors.

Repeat these steps until you have generated a function package through the application scanner for
all your compilation units which contain DML. The package generated by the application scanner
must be withed in your compilation unit.

* 6) Compile the output of the scanner

When a correct version of Ada/SQL DML is processed by the scanner, a generated package will be
produced which must be compiled. This package contains the various subprograms which allow the
Ada/SQL DML to interact with the database.

7) Compile and link the DML package

After compiling the generated *_ADASQL.ADA package from the previous step, the Ada/SQL
DML package may now be compiled. Continuing with the example, this file is named BILL.ADA.
After compiling, the file must be linked, which, in this example, results in an executable named
BILL.*

8) Execute the Application

3.10 Possible Problems and Known Errors

* The following items are incorrectly processed by the application scanner, but are caught by the Ada
compiler:

a) Package names form their own name space, so with'ed package names are not hidden by table,
variable, or enumeration literal declarations. Also, homographs are not recognized, so if both pack-
ages A and B are with'ed and use'd, and B declares a type A, then type A becomes visible.

b) Enumeration literals form their own name space, so can be named the same as type/subtype
names.

c) Declaring an enumeration subtype also makes the enumeration literals visible, e.g., package A
declares enumeration type T, package B with's A and declares enumeration subtype S, package C
with's only B but can use T's enumeration literals to declare a range constraint for a subtype of S.

3.11 Source Listings

11 package funcdefs.ada
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3.11.1 package funcdefs.ada

-- funcdefs.ada - definitions of SQL operations

-- This is extracted from package ADASQL_FUNCTIONS of the runtime version,
-- which should eventually be updated to use this same definition package

package ADASQLFUNCTIONDEFINITIONS is

type SQL OPERATION is
(OAVG , OMAX , OMIN , OSUM
SO_UNARYPLUS , 0_UNARYMINUS , O_PLUS , 0_MINUS
OTIMES ,ODIVIDE , OEQ , ONE
OLT , OGT , OLE , OGE
OBETWEEN ,OAND , OISIN , OOR
0_NOT , 0_LIKE , 0_AMPERSAND , 0_SELEC
OSELECTDISTINCT , OASC , ODESC , OTABLECOLUMNLIST
OCOUNTSTAR , ONULLOP , OSTAR , ONOTIN
0_VALUES _DECLAR );

end ADASQLFUNCTIONDEFINITIONS;

3.11.2 package ddLdatabase.ada

package DATABASE is

type INT is new STANDARD.INTEGER;
type DOUBLEPRECISION is new STANDARD.FLOAT;
type CHAR is new STANDARD.STRING;

type CHARLINK is access CHAR;
type USERAUTHORIZATIONIDENTIFIER is new STANDARD.STRING;
type USERAUTHORIZATIONIDENTIFIERLINK is access

USERAUTHORIZATIONIDENTIFIER;
type COLUMNNUMBER is new STANDARD.INTEGER;

end DATABASE;

3.11.3 package ddLkeyword-spec.ada

package KEYWORDROUTINES is

function SQLKEYWORD
(IN STRING : in STRING)

return BOOLEAN;

function ADAKEYWORD

(IN-STRING : in STRING)
return BOOLEAN;

end KEYWORDROUTINES;

package ddl-keyword.ada 12
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403.11.4 package ddLkeyword.ada

package body KEYWORD_ROUTINES is

-- table of the SQL key words which cannot be used as identifiers

type KEYWORD_POINTER is access STRING;
type KEYWORDARRAY is array (INTEGER range 0) of KEYWORD_POINTER;
SQL_KEYWORDS constant KEYWORD_ARRAY : (

new STRING' ("ALL"),
new STRING' ("AND"),
new STRING' ("ANY"),
new STRING' ("AS"),
new STRING' ("ASC"),
new STRING' ("AUTHORIZATION"),
new STRING' ("AVG"),
new STRING' ("BEGIN"),
new STRING' ("BETWEEN"),
new STRING' ("BY"),
new STRING' ("CHAR"),
new STRING' ("CHARACTER"),
new STRING' ("CHECK"),
new STRING' ("CLOSE"),
new STRING' ("COBOL"),
new STRING' ("COMMIT"),
new STRING' ("CONTINUE"),
new STRING' ("COUNT"),
new STRING' ("CREATE"),
new STRING' ("CURRENT"),

new STRING' ("CURSOR"),
new STRING' ("DEC"),
new STRING' ("DECIMAL"),
new STRING' ("DECLARE"),
new STRING' ("DELETE"),
new STRING' ("DESC"),
new STRING' ("DISTINCT"),
new STRING' ("DOUBLE"),
new STRING' ("END"),

new STRING' ("ESCAPE"),
new STRING' ("EXEC"),
new STRING' ("EXISTS"),
new STRING' ("FETCH"),
new STRING' ("FLOAT"),
new STRING' ("FOR"),
new STRING' ("FORTRAN"),

Cnew STRING' ("FOUND"),
new STRING' ("FROM"),

13 package ddLkeyword.ada
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new STRING' ("GO"),
new STRING' ("GOTO"),
new STRING' ("GRANT"),
new STRING' ("GROUP"),
new STRING' ("HAVING"),
new STRING' ("IN"),
new STRING' ("INDICATOR"),
new STRING' ("INSERT"),
new STRING' ("INT"),
new STRING' ("INTEGER"),
new STRING' ("INTO"),

new STRING' ("IS"),
new STRING' ("LANGUAGE"),

new STRING' ("LIKE"),
new STRING' ("MAX"),
new STRING' ("MIN"),
new STRING' ("MODULE"),
new STRING' ("NOT"),
new STRING' ("NULL"),
new STRING' ("NUMERIC"),
new STRING' ("OF"),
new STRING' ("ON"),
new STRING' ("OPEN"),
new STRING' ("OPTION"),

new STRING' ("OR"),

new STRING' ("ORDER"),
new STRING' ("PASCAL"),
new STRING' ("PLI"),
new STRING' ("PRECISION"),
new STRING' ("PRIVILEGES"),
new STRING' ("PROCEDURE"),

new STRING' ("PUBLIC"),
new STRING' ("REAL"),

new STRING' ("ROLLBACK"),
new STRING' ("SCHEMA"),

new STRING' ("SECTION"),

new STRING' ("SELECT"),
new STRING' ("SET"),
new STRING' ("SMALLINT"),

new STRING' ("SOME"),
new STRING' ("SOL"),
new STRING' ("SQLCODE"),
new STRING' ("SQLERROR"),

new STRING' ("SUM"),
new STRING' ("TABLE"),
new STRING' ("TO"),
new STRING' ("UNION"),
new STRING' ("UNIQUE"),
new STRING' ("UPDATE"),

package ddl-keyword.ada 14
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new STRING' ("USER"),

new STRING' ("VALUES"),
new STRING' ("VIEW"),
new STRING' ("WHENEVER"),

new STRING' ("WHERE"),
new STRING' ("WITH"),
new STRING' ("WORK") );

-- table of the ADA key words which cannot be used as identifiers

ADAKEYWORDS constant KEYWORDARRAY

new STRING' ("ABORT"),

new STRING' ("ABS"),
new STRING' ("ACCEPT"),
new STRING' ("ACCESS"),

new STRING' ("ALL"),
new STRING' ("AND"),

new STRING' ("ARRAY"),
new STRING' ("AT"),
new STRING' ("BEGIN"),
new STRING' ("BODY"),
new STRING' ("CASE"),

new STRING' ("CONSTANT"),
new STRING' ("DECLARE"),
new STRING' ("DELAY"),
new STRING' ("DELTA"),
new STRING' ("DIGITS"),

46 new STRING' ("DO"),
new STRING' ("ELSE"),
new STRING' ("ELSIF"),

new STRING' ("END"),
new STRING' ("ENTRY"),

new STRING' ("EXCEPTION"),

new STRING' ("EXIT"),
new STRING' ("FOR"),
new STRING' ("FUNCTION"),

new STRING' ("GENERIC"),. new STRING' ("GOTO"),
new STRING' ("IF"),
new STRING' ("IN"),
new STRING' ("IS"),

new STRING' ("LINITED"),
new STRING' ("LOOP"),
new STRING' ("MOD"),
new STRING' ("NEW"),
new STRING' ("NOT"),
new STRING' ("NULL"),

15 package ddLkeyword.ada
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new STRING' ("OF"),

new STRING' ("OR"),

new STRING' ("OTHERS"),
new STRING' ("OUT"),
new STRING' ("PACKAGE"),

new STRING' ("PRAGMA"),
new STRING' ("PRIVATE"),
new STRING' ("PROCEDURE"),

new STRING' ("RAISE"),
new STRING' ("RANGE"),

new STRING' ("RECORD"),
new STRING' ("REM"),
new STRING' ("RENAMES"),

_ new STRING' ("RETURN"),

-A ~new STRING' ("REVERSE"),
4. new STRING' ("SELECT"),
4 new STRING' ("SEPARATE"),

new STRING' ("SUBTYPE"),

new STRING' ("TASK"),
new STRING' ("TERMINATE"),
new STRING' ("THEN"),
new STRING' ("TYPE"),
new STRING' ("USE"),
new STRING' ("WHEN"),

new STRING' ("WHILE"),
new STRING' ("WITH"),
new STRING' ("XOR") );

-- SQL_KEYWORD

-- return true if the string is a sql key word, false if not

function SQLKEYWORD
(INSTRING : in STRING)

6return BOOLEAN is

begin

for I in SQL KEYWORDS'RANGE loop
if SQLKEYWORDS (I).all = INSTRING then

return TRUE;
end if;

end loop;
return FALSE;

end SQLKEY_WORD;

-- ADAKEYWORD

package ddl-keyword.ada 16
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-- return true if the string is an ada key word, false if not

function ADAKEYWORD
(IN-STRING in STRING)
return BOOLEAN is

begin
for I in ADAKEYWORDS'RANGE loop

if ADAKEYWORDS (I).all = IN-STRING then
return TRUE;

end if;
*end loop;

return FALSE;
end ADAKEYWORD;

end KEYWORDROUTINES;

13.11.5 package txtprts.ada

-- txtprts.ada - print utilities

with TEXT_10;
use TEXTIO;

package TEXTPRINT is

type LINETYPE is limited private;

type BREAK-TYPE is (BREAK, NO_BREAK);

type PHANTOMTYPE is private;

procedure CREATELINE(LINE : in out LINETYPE; LENGTH in POSITIVE);

procedure SETLINE(LINE : in LINETYPE);

function CURRENTLINE return LINETYPE;

p 6iD
procedure SETINDENT(LINE in LINE_TYPE; INDENT in NATURAL);

• procedure SET_INDENT(INDENT :in NATURAL);

procedure SETCONTINUATIONINDENT(LINE in LINETYPE;
INDENT in INTEGER);

procedure SETCONTINUATION INDENT(INDENT in INTEGER);

function MAKEPHANTOM(S : STRING) return PHANTOMTYPE;
a'

procedure SETPHANTOMS(LINE in LINETYPE;
STARTPHANTOM,
ENDPHANTOM : in PHANTOMTYPE);

17 package txtprts.ada
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" |procedure SET_PHANTOMS(START_PHANTOM, END-PHANTOM :in PHANTOMTYPE);

procedure PRINT(FILE :in FILE-TYPE;
LINE :in LINE-TYPE;

.>". ITEM :in STRING;
" BRK :in BREAK_-TYPE := BREAK);

procedure PRINT(FILE :in FILE-TYPE;
ITEM :in STRING;
BRK :in BREAK TYPE :=BREAK);

'%'ii' " " procedure PRI NT(LINE :in LINETE:iSTG--TYPE ;

BRK :in BREAK-TYPE :=BREAK);
procedure PRINT(ITEM :in STRING;

... BRK :in BREAK-TYPE :=BREAK);

.. procedure PRINTLINE(FILE :in FILE-TYPE; LINE :in LINETYPE);
Sprocedure PRINTLINE(FILE :in FILETYPE);
Sprocedure PRINTLINE(LINE :in LINETYPE);

procedure PRINT-LINE;

iz"procedure BLANKLINE(FILE :in FILE-TYPE; LINE :in LINE-TYPE);

-. procedure BLANK_LINE(FILE :in FILETYPE);
'[procedure BLANK_-LINE(LINE :in LINE-TYPE);

I generic

type NUM is range <>;

A-.

.,[[package INTEGERPRINT is
procedure PRINT(FILE P Tin FILETYPE;

LINE in LINE-TYPE;
ITEM in SRINB;

BRK in BREAK TYPE BREAK);
procedure PRINT(FILE in FILETYPE;

- AAITEM in NUM;

BRK in BREAKTYPE BREAK);

procedure PRINT(LINE in LINETYPE;

SPITEM in NUM;

BRK in BREAKTYPE BREAK);

procedure PRINT(ITEM in NG;
BRK in BREAK TYPE BREAK);

procedure PRINT(TO : STRING; : NATURAL; ITEM NUM);

prcdrePITuItLIE i LETPE);i

oend INTEGERPRINT;

generic

type NUM is digits <>;

package FLOATPRINT is

package txtprts.ada 18
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procedure PRINT(FILE : in FILETYPE;
LINE in LINETYPE;

ITEM : in NUM;
BRK : in BREAKTYPE BREAK);

procedure PRINT(FILE in FILETYPE;

41 ITEM in NUM;
BRK : in BREAKTYPE : BREAK);

procedure PRINT(LINE in LINETYPE;
ITEM: in NUM;

BRK in BREAKTYPE : BREAK);
procedure PRINT(ITEM : in NUM;

BRK : in BREAKTYPE : BREAK);

procedure PRINT(TO : out STRING; LAST : out NATURAL; ITEM : in NUM);

end FLOATPRINT;

NULLPHANTOM : constant PHANTOMTYPE;

LAYOUTERROR : exception renames TEXTIO.LAYOUTERROR;

private

type PHANTOMTYPE is access STRING;

type LINEREC(LENGTH : INTEGER) is
record
USEDYET : BOOLEAN : FALSE;
INDENT INTEGER : 0;

CONTINUATION_-INDENT: INTEGER =2;
BREAK INTEGER : 1;
INDEX INTEGER : 1;

N DATA STRING(l. .LENGTH);

STARTPHANTOM,
ENDPHANTOM : PHANTOMTYPE : NULLPHANTOM;

end record;

type LINE-TYPE is access LINEREC;

NULL PHANTOM : constant PHANTOM TYPE := new STRING'("");

end TEXTPRINT;

3.11.6 package txtprtb.ada

-- txtprtb.ada - print utilities

package body TEXT_PRINT is

DEFAULTLINE LINETYPE;
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procedure CREATELINE(LINE in out LINETYPE; LENGTH in POSITIVE) is
begin

LINE := new LINEREC(LENGTH);
".'. end CREATE LINE;

procedure SET_LINE(LINE in LINE TYPE) is
begin

5- DEFAULTLINE := LINE;
end SETLINE;

function CURRENTLINE return LINETYPE is
begin

return DEFAULTLINE;
end CURRENTLINE;

S procedure SETINDENT(LINE in LINETYPE; INDENT in NATURAL) is
begin

if INDENT >= LINE.LENGTH then
raise LAYOUTERROR;

end if;
if LINE.INDEX = LINE.INDENT + 1 then

for I in 1..INDENT loop
5-" -LINE.DATA(I) '

end loop;
LINE.INDEX INDENT + 1;

end if;
LINE.INDENT INDENT;

end SETINDENT;

procedure SET_INDENT(INDENT in NATURAL) is
begin
SETINDENT(DEFAULTLINE,INDENT);

end SETINDENT;

procedure SETCONTINUATIONINDENT(LINE in LINETYPE;
INDENT in INTEGER) is

begin
if LINE.INDENT + INDENT >= LINE.LENGTH or else LINE.INDENT + INDENT < 0

then
raise LAYOUT_ERROR;

end if;
LINE.CONTINUATIONINDENT INDENT;

end SETCONTINUATIONINDENT;

(S procedure SET CONTINUATION INDENT(INDENT in INTEGER) is

begin
SETCONTINUATIONINDENT(DEFAULT_LINE,INDENT);

AL end SETCONTINUATIONINDENT;

package txtprtb.ada 20
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function MAKEPHANTOM(S : STRING) return PHANTOMTYPE is
4begin

return new STRING'(S);
end MAKEPHANTOM;

40 procedure SETPHANTOMS(LINE in LINETYPE;

START-PHANTOM,
ENDPHANTOM : in PHANTOMTYPE) is

begin

"4 LINE.STARTPHANTOM := START_PHANTOM;

LINE.ENDPHANTOM := ENDPHANTOM;
* end SETPHANTOMS;

procedure SETPHANTOMS(STARTPHANTOM, END PHANTOM : in PHANTOMTYPE) is

begin
SETPHANTOMS(DEFAULT_LINE,STARTPHANTOM,END_PHANTOM);

end SET PHANTOMS;

procedure PRINT(FILE : in FILETYPE;
LINE: in LINETYPE;
ITEM : in STRING;

S,. BRK : in BREAKTYPE := BREAK) is

NEWBREAK, NEW-INDEX : INTEGER;
begin

if LINE.INDEX + ITEM'LENGTH + LINE.ENDPHANTOM'LENGTH > LINE.LENGTH + I
then

if LINE.INDENT + LINE.CONTINUATIONINDENT + LINE.STARTPHANTOM'LENGTH +
LINE.INDEX - LINE.BREAK + ITEM'LENGTH > LINE.LENGTH then

raise LAYOUTERROR;
* iend if;

if ITEM = " " and then LINE.ENDPHANTOM.all = "" then

return;
g. end if;

PUTLINE(FILE,LINE.DATA(1..LINE.BREAK-l) & LINE.ENDPHANTOM.all);
for I in 1..LINE.INDENT + LINE.CONTINUATIONINDENT loop

LINE.DATA(I) : '

end loop;
NEW-BREAK : LINE.INDENT + LINESCONTINUATIONINDENT + 1;
NEWINDEX : NEWBREAK + LINE.STARTPHANTOM'LENGTH +

-' LINE.INDEX - LINE.BREAK;
-LINE.DATA(NEWBREAK..NEWINDEX-i) := LINE.STARTPHANTOM.all &

C LINE.DATA(LINE.BREAK..LINE.INDEX-I);
LINE.BREAK : NEWBREAK;

LINE.INDEX : NEWINDEX;
end if;
NEWINDEX := LINE.INDEX + ITEM'LENGTH;
LINE.DATA(LINE.INDEX..NEW INDEX-i) := ITEM;

LINE. INDEX := NEWINDEX;
if BRK = BREAK then

21 package txtpflb.ada
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LINE.BREAK NEWINDEX;

end if;

LINE.USEDYET TRUE;
end PRINT;

procedure PRINT(FILE in FILETYPE;
ITEM in STRING;

BRK in BREAKTYPE BREAK) is

begin

PRINT(FILE,DEFAULT_LINE,ITEM,BRK);
end PRINT;

procedure PRINT(LINE in LINETYPE;
ITEM: in STRING;
BRK : in BREAK TYPE := BREAK) is

begin

PRINT(CURRENTOUTPUTLINEITEMBRK);
end PRINT;

procedure PRINT(ITEM : in STRING; BRK : in BREAK-TYPE : BREAK) is

begin
PRINT(CURRENTOUTPUT ,DEFAULTLINE,ITEM,BRK);

"a. end PRINT;

procedure PRINT LINE(FILE : in FILETYPE; LINE : in LINE TYPE) is
begin

if LINE.INDEX /= LINE.INDENT + 1 then
PUTLINE(FILELINE.DATA(l..LINE.INDEX-I));

end if;
*for I in 1..LINE.INDENT loop

LINE.DATA(I) : '

end loop;
LINE.INDEX : LINE.INDENT + 1;

LINE.BREAK : LINE.INDEX;
end PRINT_LINE;

0 procedure PRINTLINE(FILE : in FILETYPE) is
begin
PRINTLINE(FILE,DEFAULTLINE);

end PRINT-LINE;

procedure PRINTLINE(LINE : in LINETYPE) is

begin
PRINTLINE(CURRENT_OUTPUT,LINE);

'C" end PRINT-LINE;
..

procedure PRINTLINE is
begin

.PRINTLINE(CURRENT_OUTPUT,DEFAULT_LINE);
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end PRINTLINE;

procedure BLANKLINE(FILE : in FILETYPE; LINE in LINE-TYPE) is
begin

if LINE.USEDYET then
NEWLINE(FILE);

end if;
end BLANKLINE;

procedure BLANKLINE(FILE : in FILETYPE) is
begin
BLANK_LINE(FILE,DEFAULTLINE);

end BLANKLINE;

procedure BLANKLINE(LINE : in LINE-TYPE) is

begin
BLANKLINE(CURRENT_OUTPUT,LINE);

end BLANKLINE;

procedure BLANKLINE is

begin

BLANKLINE(CURRENT_OUTPUT,DEFAULTLINE);
end BLANKLINE;

package body INTEGERPRINT is

procedure PRINT(FILE in FILETYPE;
LINE in LINE_TYPE;
ITEM in NUM;
*RK in BREAK-TYPE BREAK) is

S STRING(1..NUM'WIDTH); -
L NATURAL;

begin
PRINT(S,L,ITEM);

PRINT(FILE,LINE,S(I..L),BRK);
end PRINT;

procedure PRINT(FILE in FILETYPE;
ITEM in NUM;

BRK in BREAKTYPE := BREAK) is
begin

*PRINT(FILE,DEFAULT_LINE,ITEM,BRK);
end PRINT;

procedure PRINT(LINE in LINETYPE;
ITEM in NUM;
BRK in BREAKTYPE := BREAK) is

begin

PRINT(CURRENTOUTPUT,LINE,ITEM,BRK);

23 package txtprtb.ada
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end PRINT;

procedure PRINT(ITEM in NUM;
BRK in BREAKTYPE BREAK) is

-4' begin
PRINT(CURRENT_OUTPUT,DEFAULTLINE,ITEM,BRK);

end PRINT;

procedure PRINT(TO : out STRING; LAST : out NATURAL; ITEM in NUM) is
S constant STRING := NUM'IMAGE(ITEM);
F NATURAL := S'FIRST; -- Bug in DG Compiler -- S'FIRST I 1 I I I

L NATURAL;
begin

if S(F) = ' ' then
F := F + 1;

".4" end if;
4%'.-,

c -,. if TO'LENGTH < S'LAST - F + 1 then
raise LAYOUTERROR;

end if;
L := TO'FIRST + S'LAST - F;

J/ TO(TO'FIRST..L) := S(F..S'LAST);
LAST := L;

end PRINT;

end INTEGERPRINT;
- "4Z

package body FLOATPRINT is

package NUMIO is new FLOATIO(NUM);
use NUMIO;

? procedure PRINT(FILE in FILETYPE;
LINE in LINE TYPE;
ITEM in NUM;
BRK in BREAKTYPE := BREAK) is

S STRING(1..DEFAULTFORE + DEFAULTAFT + DEFAULTEXP + 2);
0L NATURAL;

begin
PRINT(S,L,ITEM);
PRINT(FILE,LINE,S(I..L),BRK);

end PRINT;

g procedure PRINT(FILE in FILE TYPE;
ITEM in NUM;
BRK in BREAK TYPE := BREAK) is

begin
PRINT(FILE,DEFAULT_LINE,ITEM,BRK);

end PRINT;

package txtprtb.ada 24
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procedure PRINT(LINE in LINE_TYPE;
ITEM in NUM;
BRK in BREAKTYPE :BREAK) is

begin
PRINT(CURRENT_OUTPtJT,LINE,ITEM,BRK);

end PRINT;

procedure PRINT(ITEM in NUM;
BRK in BREAKTYPE :- BREAK) is

begin
PRINT(CURRENTOUTPUT,DEFAULTLINE,ITEM,BRK);

end PRINT;

procedure PRINT(TO :out STRING; LAST :out NATURAL; ITEM in NUM) is
S STRING(i. .DEFAULTFORE + DEFAULTAFT + DEFAULTEXP + 2);

EXP INTEGER;
EINDEX NATURAL S'LAST - DEFAULT_EXP;

DOTINDEX NATURAL DEFAULTFORE + 1;
L NATURAL;

begin

PUT(S,ITEM);
EXP :=INTEGER'VALUE(S(E_INDEX+l. .S'LAST));
if EXP >= 0 then

if EXP <= DEFAULTAFT-i then
S(DOTINDEX. .DOTINDEX+EXPl1) := S(DOTINDEX+l. .DOTINDEX+EXP);
S(DOT_INDE.X+FEXP):=.;

for I in EINDEX.. S'LAST loop

5(I) '2

end loop;
end if;

* else -- EXP < 0
if EXP >= - ( DEFAULTEXP + 1 ) then
S(DEFAULT_EXP+2. .S'LAST) :=S(1. .S'LAST-DEFAULTEXP-l);
for I in 1. .DEFAULTEXP+1 loop

5(I) '= ,

end loop;
EINDEX :=S'LAST + 1;
DOTINDEX := DOTINDEX + DEFAULTEXP + 1;

L := DOTINDEX+EXP;

for I in reverse L+l. .DOTINDEX loop
case S(I-1) is
when ' ' > 5(I : '0';
when =-' > 5(1-2) :- '; 5(I) :'0';

when others => 5(I) :=5(I1i);

end case;
end Loop;

S(L) := . ;
case S(L-1) is

L when '' => S(L-i) :='0';
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when '-' => S(L-2) : '-'; S(L-1) : '0';
when others =) null;

k end case;
end if;

end if;

for I in reverse 1..EINDEX-i loop
exit when S(I) /= '0' or else S(I-1) =

S(I) := ' ';
end loop:
L := TO'FIRST - 1;
for I in S'RANGE loop

if S(I) /= ' ' then
L := L + 1;

NTO(L) := S(I);
end if;

end loop;
LAST := L;

exception
when CONSTRAINTERROR =>

raise LAYOUTERROR;
end PRINT;

end FLOATPRINT;

end TEXTPRINT;

3.11.7 package lexs.ada

with SYSTEM;
package LEXICALANALYZER is

-- Description:

-- The Lexical Analyzer combines two major functions into one integrated
N-- package: token input and diagnostic reporting. The Lexical Analyzer

* -- provides facilities to provide lexical tokens to the caller for a
-- specific input file. Diagnostic reporting is supported by providing

S-- subprograms that support the reporting of six different types of
-- diagnostic messages including: syntax errors, semantic errors, fatal

.' -- errors, system errors, warnings and notes.

V--

%-- The following types and objects provide configuration information to the
-- Lexical Analyzer. These types and object declarations may be dependent
-- on the host Ada compiler.

MAXIMUMINPUTLINELENGTH : constant := 132;
-- The Lexical Analyzer reads each line from the input file into a string
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Oe%

V..AZI



UNCLASSIFIED
o.,

* -- buffer. This constant is used to determine the size of the string
-- buffer.

MAXIMUMINPUTLINES : constant := SYSTEM.MAXINT;
St. -- The Lexical Analyzer assigns line numbers to each input line read to

-- facilitate error reporting.

IGNOREPRAGMAS : BOOLEAN := TRUE;
-- The Lexical Analyzer will not return a pragma as a token if this
-- variable is set to true. Instead, the Lexical Analyzer will parse

-- the pragma internally (for syntax only) and skip over all the tokens
-- associated with the pragma. Since pragmas can occur almost anywhere
-- in Ada, this capability will free the user of the Lexical Analyzer
-- from the chore of always checking for the presence of a pragma in
-- parsing the input stream.

MAXIMUMNUMBEROFERRORS : INTEGER := 100;

-- This integer indicates the maximum number of errors that will be
-- reported. If there are more than this number of errors, the Lexical
-- Analyzer will generate a fatal error as soon as the limit is exceeded.

,.. -- The fatal error should cause the Application Scanner to abort
-4-. -- processing.

LINESPERPAGEFORERRORLISTING : INTEGER := 55;
-- Controls the number of lines written to the error listing file before
-- a new page is issued. This value does not include the heading lines
-- generated at the top of each page.

COLUMNSPERLINEFORERRORLISTING : INTEGER := 80;
-- Controls the maximum length of each line written to the error listing
-- file. Source lines which are being displayed to the error listing
-- will be truncated at this length.

MESSAGEWRAPLENGTH : INTEGER := 80;
-, -- Controls the maximum length of a diagnostic message in the error
4- -- listing file. Diagnostic messages that exceed this length are word
* -- wrapped to the next line.

INDENTFORMESSAGEWRAP : INTEGER := 10;
-- Controls the indentation used for diagnostic messages that are wrapped.
-- The indentation is used for subsequent lines of the diagnostic
-- message.

DISPLAYERRORSIMMEDIATELY : BOOLEAN := FALSE;
-- The Lexical Analyzer will report the error immediately to the error
-file if this variable is true. This error reporting is in addition

-- to the reporting that is done at the end of processing by the
-- subprogram PRODUCEERRORLISTING. This capability is useful if the
-Application Scanner aborts before it has the chance to call
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-- PRODUCEERRORLISTING.

-- A delimiter is either one of the following special characters (in the
-- basic character set)

-- or one of the following compound delimiters each composed of two adjacent

-- special characters

-- = . ** = >= <= << >> <>

-- Each of the special characters listed for single character delimiters is
-- a single delimiter except if this character is used as a character of a

compound delimiter, or as a character of a comment, string literal,

character literal, or numeric literal.

-- type DELIMITERKIND is

AMPERSAND, APOSTROPHE, LEFTPARENTHESIS,

RIGHTPARENTHESIS, STAR, PLUS,
COMMA, HYPHEN, DOT,
SLASH, COLON, SEMICOLON,

P LESS THAN, EQUAL, GREATERTHAN,,
"p

VERTICALBAR, ARROW, DOUBLEDOT,
DOUBLESTAR, ASSIGNMENT, INEQUALITY,

GREATERTHANOREQUAL, LESSTHANOREQUAL, LEFTLABELBRACKET,
RIGHT LABEL BRACKET, BOX

-- The Ada reserved words are reserved for special significance in the

-- language. A reserved word must not be used as a declared identifier.

type RESERVEDWORDKIND is

RABORT, R ABS, R ACCEPT, RACCESS, R_ALL,

R_AND, RARRAY, RAT, RBEGIN, RBODY,

R_CASE, R_CONSTANT, RDECLARE, RDELAY, RDELTA,

R_DIGITS, RDO, RELSE, RELSIF, REND,
R_ENTRY, R_EXCEPTION, REXIT, RFOR, R FUNCTION,

R_GENERIC, R_GOTO, RIF, RIN, RIS,
R_LIMITED, R_LOOP, RMOD, R_NEW, RNOT,

pk R NULL, ROF, R OR, R OTHERS, R OUT,
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R_PACKAGE, RPRAGMA, RPRIVATE, RPROCEDURE, RRAISE,
R_RANGE, RRECORD, RREM, RRENAMES, RRETURN,
R_REVERSE, RSELECT, RSEPARATE, RSUBTYPE, R_TASK,
R_TERMINATE, R_THEN, RTYPE, RUSE, RWHEN,
RWHILE, RWITH, R_XOR

d );

-- The Lexical Analyzer determines the kind of each token and remembers the
-- line number and the position in the line of the first lexical element of
-- the token.

type TOKENKIND is

IDENTIFIER, NUMERICLITERAL, CHARACTERLITERAL, STRINGLITERAL,

DELIMITER, RESERVEDWORD, ENDOFFILE

subtype SOURCE POSITION is NATURAL range 0 .. MAXIMUM INPUTLINELENGTH +
type SOURCELINE is range 0 .. MAXIMUMINPUTLINES;
type STRINGACCESS is access STRING;

i-

-- The following type defines the contents of a Lexical Token.

type LEXICALTOKEN_RECORD (KIND : TOKENKIND) is

record

LINE : SOURCELINE;
START : SOURCEPOSITION;

case KIND is

when IDENTIFIER =>
ID STRINGACCESS;

*. -- Points to the upper-cased image of the identifier with
-- no padding (e.g., ID.all'LENGTH = number of characters

-- in the identifier. Use the FIRST and LAST attributes
-- to access individual characters in the string.

when NUMERICLITERAL =>

IMAGE : STRINGACCESS;
-- Points to the image of the numeric literal as

-- it appeared in the source.
-- To get the value, use the VALUE attribute.

when CHARACTERLITERAL =>

CHARACTERVALUE : CHARACTER;
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when STRINGLITERAL ->
STRING IMAGE : STRING ACCESS;

-- Points to the image of the string literal. The image does
" .. -- not include the surrounding quotation marks. Also, each

-- doubled quotation character in the input string literal is
-- translated into a single quotation character in this image.
-- The case of the alphabetic characters is the same as the
-- input string literal (i.e., the characters in the string
-- have not been upper-cased.

when DELIMITER =>
DELIMITER : DELIMITERKIND;

when RESERVEDWORD =>
RESERVEDWORD : RESERVEDWORDKIND;

when END OF FILE =>
null;

end case;
end record;

4.' type LEXICALTOKEN is access LEXICALTOKENRECORD;

-- The following subprograms are provided to open and close the token
-- input file. Currently, only one input file may be open at a time and
-- all tokens are retrieved from the current input file. A fatal error is
-- generated if the file cannot be opened or closed. If the filename opened
-- is STANDARDINPUT, then the STANDARDINPUT file of TEXT_10 is used
-- instead of opening a new file.

procedure OPENTOKENSTREAM

(UNIT FILENAME : in STRING;
3 LISTINGFILENAME in STRING

procedure CLOSE TOKEN STREAM;

-----

.-- The following subprograms are provided to retrieve tokens from the
-- current input file. The Lexical Analyzer supports an infinite look-ahead

-of tokens without changing the next token (i.e., the first look-ahead
token). The subprograms implement this look-ahead by maintaining two
separate lexical pointers into the current input file: the current

-- lexical pointer and the next-look-ahead lexical pointer.

-- NEXTTOKEN returns the next token in the current input file. This
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-- action advances the current lexical pointer.

-- EATNEXTTOKEN is similar to NEXTTOKEN except the token is not
-- returned to the caller. This action advances the current lexical
-- pointer.

-- FIRSTLOOKAHEADTOKEN returns the next token in the current input
p -- file but does not advance the current lexical pointer but does

-- advance the "next look-ahead" lexical pointer. That is, the token
-- that would subsequently be returned by NEXTTOKEN is the same as
-- the token returned by this subprogram.

-- SETLOOKAHEAD positions the "next look-ahead" lexical pointer to
-- the current lexical pointer.

-- NEXTLOOKAHEADTOKEN returns the next look-ahead token in the current
-- input file as indicated by the "next look-ahead" lexical pointer.
-- This action advances the "next look-ahead" lexical pointer, but
-- does not affect the current lexical pointer.

function NEXT TOKEN return LEXICAL TOKEN;
function FIRSTLOOKAHEADTOKEN return LEXICAL_TOKEN;
function NEXT LOOK AHEAD TOKEN return LEXICAL TOKEN;

procedure SETLOOK_AHEAD;
procedure EATNEXTTOKEN;

-- The following subprograms allow tokens to be skipped temporarily in the
-- current token stream and restored later so that they may be processed
-- just as if they had actually occurred in the current file at the later
-- position. The only known use for this facility is for the processing of
-- a query expression where the select items must be skipped temporarily so
-- that the from clause may be processed first. To handle this case, each
-- token in the select items list would be skipped by a call to

* -- SKIP TOKENFORNOW. Later, after processing the from clause, the
-- subprogram RESTORESKIPPEDTOKENS would be called after which the select
-- items list could be processed just as though it had followed the from
-- clause rather than preceding it.

-- KIP TOKENFORNOW has the same affect on token processing as the
-- subprogram EATNEXTTOKEN except that the token skipped is remembered by
-- the Lexical Analyzer.

procedure SKIPTOKENFORNOW;
procedure RESTORESKIPPEDTOKENS;
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-- The following subprograms and exceptions provide diagnostic support.

SYNTAXERROR exception;
FATALERROR exception;
SYSTEMERROR exception;

-- SYNTAXERROR reports the error message and raises the exception SYNTAXERROR.
-- May cause a FATAL error to be generated if the maximum number of error

messages have already been issued.

procedure REPORTSYNTAX_ERROR (TOKEN : in LEXICALTOKEN; MESSAGE : in STRING);

-- REPORTDDLERROR reports the errors from the ddl, since they will not
-- be synced with the application scanner's source it needs a separate
-- routine
procedure REPORTDDLERROR (MESSAGE : in STRING);

-- SEI.ANTICERROR reports the error message but does not raise any

-- exceptions. May cases a FATAL error to be generated if the maximum
-- number of error messages have already been issued.

procedure REPORTSEMANTICERROR (TOKEN in LEXICALTOKEN; MESSAGE in STRING);

-- FATALERROR reports the error message and raises the exception FATALERROR.
-- No subsequent calls to the Lexical Analyzer should be made to issue
-- other diagnostic messages or retrieve tokens from the current input file.

procedure REPORTFATALERROR (TOKEN : in LEXICALTOKEN; MESSAGE : in STRING);
procedure REPORTFATALERROR (MESSAGE : in STRING);

-- SYSTEMERROR reports the error message and raises the exception
*- -- SYSTEMERROR. This should be used when an internal error is detected in

-- processing.

- procedure REPORT SYSTEM ERROR (TOKEN in LEXICALTOKEN; MESSAGE : in STRING);
procedure REPORTSYSTEMERROR (MESSAGE in STRING);

-- WARNING reports a warning message to the error file but does not raise
-- any exceptions.

procedure REPORT_WARNING (TOKEN in LEXICALTOKEN; MESSAGE in STRING);

6" -- NOTE reports a note message but does not raise any exceptions. This can
-- be used to provide explanation.

procedure REPORTNOTE (TOKEN : in LEXICALTOKEN; MESSAGE : in STRING);

%-- SEVEREERRORS returns the number of severe errors (syntax, semantic,
-- system, or fatal errors) generated thus far. Note that warnings and
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-- notes are not included in this count.

function SEVEREERRORS return INTEGER;

-- PRODUCEERRORLISTING writes the error listing to the error file. Raises
-- a system error if the current input file is not closed. This should
-- only be called after processing has been complete.

procedure PRODUCEERRORLISTING;

-- For debugging purposes:
*procedure PRINTTOKEN (TOKEN : in LEXICALTOKEN);

end LEXICALANALYZER;

3.11.8 package lexb.ada

with TEXT_10, UNCHECKEDDEALLOCATION;

package body LEXICAL_ANALYZER is

type TOKENLISTENTRY_RECORD;
type TOKENLISTENTRY is access TOKENLISTENTRYRECORD;

type TOKENLISTENTRYRECORD is
*record

TOKEN LEXICALTOKEN;
NEXT : TOKENLISTENTRY;

end record;

type MESSAGEKIND is
(SYNTAX, SEMANTIC, FATAL, SYSTEM, WARNING, NOTE);

type MESSAGELISTENTRYRECORD;
type MESSAGELISTENTRY is access MESSAGELISTENTRYRECORD;

type MESSAGELISTENTRYRECORD is

record

LINE : SOURCELINE := 0;
START : SOURCEPOSITION := 0;
KIND : MESSAGEKIND;

MESSAGE : STRINGACCESS;
NEXT : MESSAGELISTENTRY;

end record;

type ERRORCOUNTARRAY is array (MESSAGE_KIND) of NATURAL;

type FILE;
type FILE LIST is access FILE;

type FILE is

33 package iexb.ada



UNCLASSIFIED

record
NAME STRINGACCESS;
STREAM TEXTIO.FILETYPE;
ISOPEN BOOLEAN FALSE;
EOF :,BOOLEAN FALSE;
BUFFER STRING (1..MAXIMUMINPUTLINELENGTH);
LAST SOURCE POSITION := 0;
LINE SOURCELINE := 0;
NEXT SOURCEPOSITION := 1;
LOOKAHEADTOKENS TOKENLISTENTRY;
LOOKAHEADPTR INTEGER := 0;
SKIPPEDTOKENS TOKENLISTENTRY;
MESSAGELIST MESSAGELISTENTRY;
ERRORCOUNT ERRORCOUNTARRAY := (others => 0);
SHADOWFILE TEXTIO.FILETYPE;
SHADOWFILEOPEN BOOLEAN := FALSE;
ERRORFILENAME STRINGACCESS;
ERRORFILE TEXTIO.FILETYPE;
ERRORFILEPAGE NATURAL 1;
ERRORFILELINE NATURAL 0;
USE STANDARD INPUT BOOLEAN FALSE;
USESTANDARDOUTPUT BOOLEAN FALSE;
PREVIOUSFILE FILE-LIST;

end record;

CURRENTFILE FILELIST;

EOFTOKEN LEXICALTOKEN;

-- The following constants are used in error recovery. Their values are
-- unimportant but they must be unique.
DELETEDCHAR constant CHARACTER ASCII.NUL;
INSERTEDZEROAFTERDOT constant CHARACTER ASCII.STX;
INSERTEDZEROAFTERE constant CHARACTER ASCII.EOT;

-.. INSERTEDZEROAFTERMINUS constant CHARACTER ASCII.ACK;
INSERTEDZEROAFTERPLUS constant CHARACTER ASCII.BS;
INSERTEDZEROAFTERONE constant CHARACTER ASCII.LF;
INSERTED ZERO AFTER SHARP constant CHARACTER ASCII.FF;
INSERTEDZEROAFTERCOLON constant CHARACTER : ASCII.SO;

-- Some forward declarations for issuing diagnostics where there is not token.
-- Diagnostic will be issued at current position in file.

procedure REPORTSYNTAXERROR
(COL : in SOURCEPOSITION; MESSAGE in STRING);

procedure REPORT SEMANTIC ERROR
(COL : in SOURCEPOSITION; MESSAGE in STRING);

procedure REPORTSYSTEMERROR
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(COL : in SOURCEPOSITION; MESSAGE in STRING);

procedure REPORTFATALERROR

(COL : in SOURCE_POSITION; MESSAGE in STRING);

procedure FREE is new UNCHECKEDDEALLOCATION (STRING, STRING_ACCESS);
procedure FREE is new UNCHECKEDDEALLOCATION

(TOKENLISTENTRYRECORD, TOKENLISTENTRY);

procedure OPEN TOKENSTREAM

(UNIT_FILENAME in STRING;
LISTINGFILENAME : in STRING := "") is

NEWFILE : FILELIST := new FILE;
begin

NEWFILE.PREVIOUSFILE := CURRENTFILE;
NEWFILE.USESTANDARDINPUT := (UNITFILENAME = "STANDARDINPUT");
if not NEWFILE.USESTANDARDINPUT then

TEXTIO.OPEN (NEWFILE.STREAM, TEXT_IO.INFILE, UNIT_FILENAME);
end if;
NEWFILE.NAME := new STRING(l..UNITFILENAME'LENGTH);
NEWFILE.NAME.all UNITFILENAME;
NEW FILE.IS OPEN TRUE;

K NEWFILE.USESTANDARDOUTPUT := (LISTINGFILENAME = "STANDARDOUTPUT");

NEWFILE.ERRORFILENAME := new STRING (1..LISTINGFILENAME'LENGTH);
NEWFILE.ERRORFILENAME.all := LISTINGFILENAME;
if LISTINGFILENAME /= "" then

-- Create the shadow file.

TEXTIO.CREATE (NEWFILE.SHADOWFILE);
NEWFILE.SHADOWFILEOPEN := TRUE;

end if;
CURRENTFILE := NEWFILE;

exception
when others =>

REPORTFATALERROR ("Unable to open file: " & UNITFILENAME);

end OPENTOKENSTREAM;

procedure CLOSETOKENSTREAM is
begin

if CURRENTFILE /= null and then CURRENTFILE.ISOPEN then

if not CURRENTFILE.USESTANDARDINPUT then
TEXTIO.CLOSE (CURRENTFILE.STREAM);

end if;
CURRENTFILE.ISOPEN := FALSE;

end if;
exception

when others =>

if CURRENTFILE /= null then
CURRENT FILE.IS OPEN := FALSE;

end if;
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REPORTFATALERROR
N. ("Unable to close file: " & CURRENTFILE.NAME.all);

end CLOSETOKENSTREAM;

procedure NEXT-LINE is

begin
if not CURRENTFILE.EOF then

loop

CURRENTFILE.LINE := CURRENTFILE.LINE + 1;
TEXTIO.GETLINE

(CURRENTFILE.STREAM, CURRENTFILE.BUFFER, CURRENTFILE.LAST);
if CURRENTFILE.ERRORFILENAME.all /= "" then

TEXTIO.PUTLINE

(CURRENTFILE.SHADOWFILE,
CURRENTFILE.BUFFER(I..CURRENTFILE.LAST));

end if;
exit when CURRENT FILE.LAST > 0;

end loop;

CURRENTFILE.NEXT : 1;
end if;

exception
when TEXTIO.END ERROR =>

CURRENTFILE.EOF := TRUE;
end NEXTLINE;

procedure ADVANCETONEXTTOKEN is

function WHITESPACE (C : in CHARACTER) return BOOLEAN is

begin
case C is

when ' ' I ASCII.HT I ASCII.VT I ASCII.CR I ASCII.LF I ASCII.FF =>
return TRUE;

when others =>

return FALSE;
* end case;

*. end WHITESPACE;

% begin
while not CURRENT FILE.EOF loop

Sif CURRENTFILE.NEXT > CURRENTFILE.LAST then

SNEXTLINE;

elsif CURRENTFILE.BUFFER (CURRENTFILE.NEXT) = '-' and then

*CURRENTFILE.NEXT < CURRENTFILE.LAST and then
CURRENTFILE.BUFFER (CURRENTFILE.NEXT+) = '-' then

*. NEXTLINE;
-. elsif not WHITESPACE(CURRENTFILE.BUFFER (CURRENTFILE.NEXT)) then
N. exit;

else

CURRENTFILE.NEXT = CURRENTFILE.NEXT + 1;
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end if;
end loop;

end ADVANCETONEXTTOKEN;

function GETEOFTOKEN return LEXICALTOKEN is
begin

if EOFTOKEN = null then
EOFTOKEN new LEXICALTOKENRECORD (END OF FILE);

end if;
EOFTOKEN.LINE CURRENTFILE.LINE;
EOFTOKEN.START CURRENTFILE.NEXT;
return EOFTOKEN;

end GETEOFTOKEN;

function STARTOFCHARACTERLITERAL return BOOLEAN is
begin

-- This is the start of a character literal if the first and third4a

S-- characters are apostrophes.
if CURRENTFILE.BUFFER (CURRENT_FILE.NEXT) = ''' and then

CURRENTFILE.NEXT + 2 <= CURRENTFILE.LAST and then
CURRENTFILE.BUFFER (CURRENT_FILE.NEXT + 2) = ''' then
return TRUE;

else
return FALSE;

end if;
end STARTOFCHARACTERLITERAL;

function STARTOFSTRINGLITERAL return BOOLEAN is
C : CHARACTER renames CURRENTFILE.BUFFER (CURRENTFILE.NEXT);

begin
-- This is the start of a string literal if the first character is a
-- quotation mark or a percent.
return C = '"' or C = '%1;

end STARTOFSTRINGLITERAL;

4...- function START OF NUMERICLITERAL return BOOLEAN is
* C : CHARACTER renames CURRENTFILE.BUFFER (CURRENTFILE.NEXT);

begin
-- This is the start of a numeric literal if the first character is a
-- digit.
return C in '0' .. '9';

% .end STARTOFNUMERICLITERAL;

function STARTOFIDENTIFIER return BOOLEAN is
C :CHARACTER renames CURRENTFILE.BUFFER (CURRENTFILE.NEXT);

begin
-- This is the start of an identifier if the first character is
-- alphabetic.
return C in 'A' . Z' or C in 'a' . z'
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end START OF IDENTIFIER;

function STARTOFDELIMITER return BOOLEAN is
C : CHARACTER renames CURRENT FILE.BUFFER (CURRENT FILE.NEXT);

begin
-- This is the start of a delimiter if the first character is
-- either:

p.. ---

-- & + < >
case C is

when'&' I''' I '(' I ')' I '*' '+' i'''J'-' I '.',/ , i ,:, i,;, i , , i , , i , , i 1, i,!, =>

return TRUE;
when others =>

return FALSE;
end case;

end STARTOFDELIMITER;

* function GET CHARACTER LITERAL return LEXICALTOKEN is
TOKEN : LEXICAL TOKEN;

begin
-- The following check is just to validate the assumption that the next
-- token is actually a character literal. This should already have been
-- validated before the call to this subprogram, but we do it here to
-- make sure.
if CURRENTFILE.BUFFER (CURRENTFILE.NEXT) /= ''' or else

CURRENTFILE.NEXT + 2 > CURRENTFILE.LAST or else
%' CURRENTFILE.BUFFER (CURRENTFILE.NEXT + 2) /= ''' then

REPORTSYSTEMERROR

(CURRENTFILE.NEXT,
"Expecting valid character literal in GETCHARACTERLITERAL.");

end if;
-- Make a new character literal token.
TOKEN := new LEXICALTOKENRECORD (CHARACTERLITERAL);
TOKEN.LINE : CURRENTFILE.LINE;
TOKEN.START : CURRENTFILE.NEXT;
TOKEN.CHARACTERVALUE : CURRENTFILE.BUFFER (CURRENTFILE.NEXT + 1);
-- Advance the NEXT pointer by the length of the character literal.
CURRENT-FILE.NEXT := CURRENTFILE.NEXT + 3;
return TOKEN;

end GETCHARACTERLITERAL;

function GETSTRINGLITERAL return LEXICALTOKEN is

TOKEN : LEXICALTOKEN;
DELIMITER : CHARACTER := CURRENTFILE.BUFFER (CURRENTFILE.NEXT);
START OF STRING : SOURCEPOSITION := CURRENTFILE.NEXT + 1;
STRINGLENGTH : NATURAL := 0;
INDEX : SOURCEPOSITION;

begin
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-- A string literal starts with either an quotation mark or alternatively
-- a percent. Verify this fact.
if DELIMITER /= and DELIMITER /= '%' then

RFEPORT SYSTEM ERROR
(CURRENT_FILE.NEXT,

n i"Invalid string literal delimiter encountered.");~end if;

loop
CURRENT FILE.NEXT := CURRENT FILE.NEXT + 1;
if CURRENTFILE.NEXT > CURRENTFILE.LAST then

REPORTSEMANTICERROR
(STARTOFSTRING-l,
"Unterminated character string");

exit; -- For error recovery.
elsif CURRENTFILE.BUFFER (CURRENTFILE.NEXT) = DELIMITER then

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
-- exit if this is not a doubled delimiter.

exit when CURRENTFILE.NEXT > CURRENTFILE.LAST or else
CURRENT FILE.BUFFER (CURRENTFILE.NEXT) /= DELIMITER;

end if;
• ,.STRINGLENGTH := STRINGLENGTH + 1;

end loop;
-- Now, CURRENTFILE.NEXT points to the character past the ending
-- delimiter for the string literal. STRINGLENGTH indicates the
-- number of characters in the string (counting a doubled delimiter as

I-- character). STARTOF STRING points to the first character (if
-- any) of the string literal, just past the first delimiter.

TOKEN := new LEXICALTOKENRECORD (STRING_LITERAL);
TOKEN.LINE CURRENTFILE.LINE;
TOKEN.START STARTOFSTRING - 1;
TOKEN.STRINGIMAGE := new STRING (1..STRING_LENGTH);
-- Copy the string literal to the token with only copying one delimiter
-- for each doubled delimiter found.
INDEX := STARTOFSTRING;

•.1 for I in NATURAL range I..STRINGLENGTH loop
if CURRENTFILE.BUFFER(INDEX) = DELIMITER then

INDEX := INDEX + 1;
end if;
TOKEN.STRINGIMAGE.all(I) : CURRENTFILE.BUFFER(INDEX);
INDEX :- INDEX + 1;

end loop;
return TOKEN;

end GETSTRING LITERAL;

function GETNUMERICLITERAL return LEXICALTOKEN is
t" subtype BASE-TYPE is INTEGER range 2..16;

BASE .BASETYPE;
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TOKEN LEXICALTOKEN;

STARTOFNUMERIC SOURCEPOSITION CURRENTFILE.NEXT;

DELIMITER CHARACTER;
SAVEERRORPOSITION SOURCEPOSITION;

STRINGLENGTH NATURAL;
INDEX NATURAL;
DIGITSEEN BOOLEAN;

NONZERODIGITSEEN BOOLEAN;

procedure SCANTOENDOFDECIMALINTEGER is
begin

-- integer ::= digit [[underline] digit)

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) in '0' .. '9' then
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;

else
-- This should never happen since it should be verified before
-- calling this subprogram.

REPORTSYSTEMERROR

(CURRENT_FILE.NEXT,
"Expecting numeric value.");

end if;
loop

-- Skip optional underline.

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then
CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) = I ' then
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
-- A digit must follow an underline. Verify.

if CURRENTFILE.NEXT > CURRENTFILE.AST or else
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) not in '0' .. '9' then
if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENT FILE.BUFFER(CURRENT FILE.NEXT) = '' then
REPORTSEMANTICERROR

, P.. (CURRENTFILE.NEXT,

"Illegal double underline; deleted """"");

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) DELETEDCHAR;
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;

else

REPORTSEMANTICERRORIi (CURRENT_FILE.NEXT-,
"Deleted illegal trailing underline");

CURRENT FILE.BUFFER(CURRENTFILE.NEXT-l) DELETEDCHAR;

end if;
end if;

end if;
exit when CURRENTFILE.NEXT > CURRENTFILE.LAST or elseL " CURRENT FILE.BUFFER(CURRENT_FILE.NEXT) not in '0' . '9';

CURRENTFILE.NEXT CURRENTFILE.NEXT + 1;
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end loop;
end SCANTOENDOFDECIMALINTEGER;

procedure SCANTOENDOFBASEDINTEGER
(BASE in BASETYPE;
DEL in CHARACTER) is

function VALUEOFHEXIDECIMALCHARACTER
(HEX-CHARACTER : in CHARACTER) return INTEGER is

begin
case HEXCHARACTER is

when '0' => return 0;
when '1' => return 1;
when '2' => return 2;
when '3' => return 3;
when '4' => return 4;
when '5' => return 5;
when '6' => return 6;
when '7' => return 7;
when '8' => return 8;
when '9' => return 9;
when 'A' 'a' => return 10;
when 'B' I'b' => return 11;
when 'C' 'c' => return 12;
when 'D' 'd' => return 13;
when 'E' 'e' => return 14;
when 'F' I'f' => return 15;
when others =>

REPORTSYSTEMERROR
(CURRENTFILE.NEXT,
"Expecting hex character.");

end case;
end VALUEOFHEXIDECIMALCHARACTER;

function ISHEXIDECIMALCHARACTER
(C : in CHARACTER) return BOOLEAN is

begin
if C in '0'..'9' or else

C in 'a'..'f' or else
C in 'A'..'F' then
return TRUE;

else
return FALSE;

end if;
end ISHEXIDECIMALCHARACTER;

begin
-- basedinteger extended-digit [[underline) extended-digit
-- extendeddigit digit I letter
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DIGIT-SEEN FALSE;

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then
ISHEXIDECIMALCHARACTER (CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT)) then
DIGIT-SEEN :=TRUE;
if VALUEOFHEXIDECIMALCHARACTER

(CURRENTFILE.BUFFER(CURRENTFILE.NEXT)) >= BASE then
REPORTSEMANTICERROR

(CURRENT_FILE. NEXT,
4' "Illegal digit for base "& BASETYPE'IMAGE(BASE) &

t'; """ assumed");

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) :='0';
end if;
CURRENTFILE.NEXT :=CURRENTFILE.NEXT + 1;

else

-- Unexpected characters. For recovery, just skip over these.
SAVEERRORPOSITION :=CURRENTFILE.NEXT;
while CURRENT --FILE.NEXT <= CURRENTFILE.LAST and then

not ISHEXIDECIMALCHARACTER

(CURRENTFILE.BUFFER(CURRENT_FILE.NEXT)) and then
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) 1=DEL loop
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) DELETED-CHAR;
CURRENTFILE.NEXT :=CURRENTFILE.NEXT + 1;

end loop;
if CURRENTFILE.NEXT > CURRENTFILE.LAST then

REPORTSEMANTICERROR

(SAVEERROR_-POSITION,
"Expecting based digit or '" & DEL & "'; remainder of line"&
1ignored");

if SAVEERRORPOSITION ) CURRENTFILE.LAST then
-- To recover, extend line and put a delimiter in its place.
CURRENT FILE.LAST :=CURRENTFILE.LAST + 1;
CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) :=DEL;

else
-- To recover, put delimiter at end of line.
CURRENTFILE.NEXT :- CURRENTFILE.LAST;

* CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) :DEL;

end if;
else

REPORTSEMANTICERROR
(SAVE ERRORPOSITION,

* "Expecting based digit or' & DELL&
"'; unexpected character(s) ignored");

end if;
end if;
loop

-- Skip optional underline.

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = 'then
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CURRENT_FILE.NEXT := CURRENTFILE.NEXT + 1;

-- A hexidecimal digit must follow an underline. Verify.
if CURRENTFILE.NEXT > CURRENTFILE.LAST or else

(not ISHEXIDECIMALCHARACTER

(CURRENT FILE.BUFFER(CURRENT FILE.NEXT))) then

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = ' ' then

REPORTSEMANTICERROR
(CURRENTFILE.NEXT,
"Illegal double underline; deleted ""...""");

CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) := DELETEDCHAR;
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;

else

REPORTSEMANTICERROR

(CURRENTFILE.NEXT-l,

"Deleted illegal trailing underline");
CURRENTFILE.BUFFER(CURRENTFILE.NEXT-l) := DELETED_CHAR;

end if;
end if;

end if;
exit when CURRENTFILE.NEXT > CURRENTFILE.LAST or else

not ISHEXIDECIMALCHARACTER

(CURRENTFILE.BUFFER(CURRENTFILE.NEXT));

DIGIT-SEEN := TRUE;

if VALUEOFHEXIDECIMALCHARACTER

(CURRENTFILE.BUFFER(CURRENTFILE.NEXT)) >= BASE then
REPORTSEMANTICERROR

(CURRENTFILE.NEXT,
"Illegal digit for base " & BASETYPE'IMAGE(BASE) &
"; ""0"" assumed");

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) := '0';
end if;

t.

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
* end loop;

end SCANTOENDOFBASEDINTEGER;
.-o

begin
-- There are two classes of numeric literals: real literals and integer

-." -- literals. A real literal is a numeric literal that includes a point;
-- an integer literal is a numeric literal without a point.

-- numericliteral ::= decimalliteral I basedliteral

-- A decimal literal is a numeric literal expressed in the conventional

-- decimal notation (that is, the base is implicitly ten).
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-- decimalliteral integer [.integer] [exponent]
-- integer := digit [[underline] digit)
-- exponent ::= E [+] integer I E - integer

-- An underline character inserted between adjacent digits of a decimal
-- literal does not affect the value of this numeric literal. The letter
-- E of the exponent, if any can be written either in lower case or in
-- upper case, with the same meaning. The base and the exponent, if any,

-- are in decimal notation.

-- An exponent for an integer literal must not have a minus sign.

-- A based literal is a numeric literal expressed in a form that specifies
-- the base explicitly. The base must be at least two and at most
-- sixteen.

-- basedliteral base # based-integer [.based-integer] # [exponent]

-- base integer

-- basedinteger extended_digit [[undeline] extendeddigit]
-- extendeddigit digit I letter

-- The only letters allowed as extended digits are the letters A through

-- F for the digits ten through fifteen. A letter in a based literal
S-- (either an extended digit or the letter E of an exponent) can be

-- written either in lower case or in upper case, with the same meaning.

-- The conventional meaning of based notation is asssumed; in particular

-- the value of each extended digit of a based literal must be less than
-- the base.

-- First, all numeric literals start with an integer portion.
-- Get this integer.
SCANTOENDOFDECIMALINTEGER;
if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

(CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = '#' or
CURRENT FILE.BUFFER(CURRENTFILE.NEXT) = ':') then

-- This is a based literal.
DELIMITER := CURRENTFILE.BUFFER(CURRENTFILE.NEXT);

CURRENTFILE.NEXT := CURRENTFILE.NEXT +1;
% begin

BASE := BASETYPE'VALUE

(CURRENT_FILE.BUFFER (STARTOFNUMERIC..CURRENTFILE.NEXT-2));
exception

when others =>

REPORTSEMANTICERROR
(CURRENTFILE.NEXT-2,
"Base must be between 2 and 16; base 10 assumed");

-- Fix up base so equals 10.
if CURRENTFILE.NEXT-2 > STARTOFNUMERIC then
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for I in STARTOFNUMERIC..CURRENTFILE.NEXT-4 loop

CURRENTFILE.BUFFER(I) :- DELETED_CHAR;
Uend loop;

1' CURRENT FILE.BUFFER(CURRENT FILE.NEXT-3) : '0';
"" CURRENTFILE.BUFFER(CURRENTFILE.NEXT-2) :='0';

4 else
CURRENTFILE.BUFFER(CURRENTFILE.NEXT-2) =

INSERTEDZEROAFTERONE;
end if;
BASE := 10; -- just to continue.

V end;
if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) = DELIMITER then
REPORTSEMANTICERROR

(CURRENTFILE.NEXT,
"Missing based number; ""0"" assumed");

if DELIMITER = '#' then

CURRENTFILE.BUFFER(CURRENT_FILE.NEXT-I)
INSERTEDZEROAFTERSHARP;

else

CURRENTFILE.BUFFER(CURRENT_FILE.NEXT-1)
INSERTEDZEROAFTERCOLON;

% end if;
* -- For complete recovery, really need to check if there is a

-- a based number after it has been parsed (because there may be
-- any number of deleted characters in this number (e.g., consider
-- 0# -#);

else

SCAN TO END OF BASEDINTEGER (BASE, DELIMITER);
i* -- Skip optional part.

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = '.' then

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) = DELIMITER then
. . o REPORTSEMANTICERROR

*(CURRENTFILE.NEXT-l,
"Missing digit; inserted ""0"" after "".""");

CURRENTFILE.BUFFER(CURRENTFILE.NEXT-1)
INSERTEDZEROAFTER DOT;

else
SCAN TO ENDOFBASEDINTEGER (BASE, DELIMITER);

" end if;
end if;

end if;

if CURRENTFILE.NEXT <= CURRENTFILE.LAST then
"* if CURRENTFILE.BUFFER(CURRENTFILE.NEXT) /= DELIMITER then

SAVEERRORPOSITION CURRENTFILE.NEXT;
aloop

.%~
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CURRENTFILE.BUFFER(CURRENTFILE.NEXT) DELETEDCHAR;
CURRENTFILE.NEXT := CURRENTFILE.NEXT + I;

exit when CURRENTFILE.NEXT > CURRENTFILE.LAST or else
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = DELIMITER;

end loop;
if CURRENTFILE.NEXT > CURRENTFILE.LAST then

REPORTSEMANTICERROR

(SAVEERRORPOSITION,

"Expecting based digit or '" & DELIMITER &
"'; remainder of line ignored");

if SAVEERRORPOSITION > CURRENTFILE.LAST then
-- To recover, extend line and put a delimiter in its place.

CURRENTFILE.LAST := CURRENTFILE.LAST + 1;
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) := DELIMITER;

else
-- To recover, put delimiter at end of line.
CURRENTFILE.NEXT := CURRENTFILE.LAST;
CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) := DELIMITER;

end if;
else

REPORT SEMANTIC ERROR

(SAVE ERROR POSITION,

"Expecting based digit or '"& DELIMITER &
"'; character(s) through '" & DELIMITER & "' ignored");

end if;
end if;

else
REPORTSEMANTICERROR

(CURRENTFILE.NEXT,
"Expecting based digit or '" & DELIMITER &
"'; remainder of line ignored");

-- To recover, extend line and put a delimiter in its place.
CURRENTFILE.LAST := CURRENTFILE.LAST + 1;
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) := DELIMITER;

end if;

-- Skip delimiter.
S- if CURRENTFILE.NEXT <= CURRENTFILE.LAST then

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
end if;

els-- exponent is scanned below.' ,'"-else

-- Skip optional part.

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = '.' then

-- Make sure this is not just the delimiter double dot.

if CURRENTFILE.NEXT + 1 <= CURRENTFILE.LAST and then
CURRENT FILE.BUFFER(CURRENTFILE.NEXT+1) = '.' then

-- This is a double dot. We are done.

kg ba null;
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else
SAVEERRORPOSITION :CURRENTFILE.NEXT;

CURRENTFILE.NEXT :=CURRENTFILE.NEXT + 1;
while CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) - 'loop

REPORTSEMANTICERROR

(CURRENT_FILE. NEXT,
"Deleted illegal leading underline");

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) :- DELETED-CHAR;
CURRENTFILE.NEXT :=CURRENTFILE.NEXT + 1;

-b end loop;
if CURRENTFILE.NEXT <= CURRENTFILE.LAST then

6 if CURRENTFILE.BUFFER(CURRENT_FILE.NEXT) not in '0'.-.9' then
REPORTSEMANTICERROR

(SAVE_ERRORPOSITION,

"Missing digit; inserted ""0" " after h.....

CURRENTFILE.BUFFER(SAVEERRORPOSITION) :=INSERTEDZEROA,
else

SCANTOENDOFDECIMALINTEGER;
P end if;

else
REPORTSEMANTICERROR

(SAVEERRORPOSITION,

"Missing digit; inserted ""0"" afterflftf)
CURRENTFILE.BUFFER(SAVE ERRORPOSITION) INSERTEDZEROAFT

end if;
end if;

end if;
-exponent is scanned below.

end if;

-Scan optional exponent part

&if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then
(CURRENT_FILE.BUFFER(CURRENT_FILE.NEXT) = 'E' or

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = 'e') then
CURRENTFILE.NEXT :=CURRENTFILE.NEXT + 1;

I -- Skip optional sign.
if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

(CURRENT_-FILE.BUFFER(CURRENTFILE.NEXT) = -, or

CURRENTFILE.BUFFER(CUTRRENTFILE.NEXT) = '+') then
CURRENTFILE.NEXT CURRENTFILE.NEXT + 1;

end if;
SAVE ERROR POSITION CURRENT FILE.NEXT - 1;
while CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) =_loop

REPORTSEMANTICERROR

(CURRENT_-FILE.NEXT,

e "Deleted illegal leading underline");
CURRENTFILE.BUFFER(CURRENTFILE.NEXT) :=DELETED-CHAR;
CURRENTFILE.NEXT CURRENTFILE.NEXT + 1;
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end loop;
if CURRENT FILE.NEXT <= CURRENTFILE.LAST then

if CURRENTFILE.BUFFER(CURRENTFILE.NEXT) not in '0'..'9' then
REPORTSEMANTICERROR

(SAVEERRORPOSITION,
"Missing digit; inserted ""0"" after """&

CURRENTFILE.BUFFER(SAVEERRORPOSITION) & """");
case CURRENTFILE.BUFFER(SAVEERRORPOSITION) is

when 'E' I 'e' =>
CURRENT FILE.BUFFER(SAVE ERRORPOSITION) INSERTEDZEROAFTE

when '+' =>
CURRENTFILE.BUFFER(SAVEERRORPOSITION) INSERTEDZEROAFT

when '-' =>
CURRENTFILE.BUFFER(SAVE ERRORPOSITION) INSERTEDZEROAFTE

when others =>

REPORTSYSTEMERROR
(SAVE ERRORPOSITION,

"Unexpected character.");
*end case;

else

SCAN TO ENDOFDECIMALINTEGER;
end if;

else
REPORTSEMANTICERROR

(SAVEERRORPOSITION,
.4 "Missing digit; inserted ""0""1 after """ &
* CURRENTFILE.BUFFER(SAVEERRORPOSITION) & """")

case CURRENTFILE.BUFFER(SAVEERRORPOSITION) is
when 'E' I 'e' =>

CURRENTFILE.BUFFER(SAVEERRORPOSITION) INSERTEDZEROAFTER_E
when '+' =>

CURRENTFILE.BUFFER(SAVE_ERRORPOSITION) INSERTEDZEROAFTER_P]
when '-' =>

CURRENTFILE.BUFFER(SAVEERRORPOSITION) INSERTEDZEROAFTER_M3

when others =>
REPORTSYSTEMERROR

* (SAVEERRORPOSITION,
"Unexpected character.");

end case;
end if;

-- ??? Should check that exponent is non-negative for integer literals.
end if;
-- Now, START OF NUMERIC points to first character in numeric literal.
-- CURRENT FILE.NEXT points to character following the last character
-- of the numeric literal. The literal may have the characters
-- DELETEDCHAR and INSERTEDZEROAFTERDOT, INSERTEDZEROAFTERE, and
-- INSERTEDZEROAFTERMINUS in the literal which should be processed

"* -- here.
TOKEN := new LEXICALTOKENRECORD (NUMERIC_LITERAL);
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TOKEN.LINE := CURRENTFILE.LINE;
TOKEN.START :- STARTOFNUMERIC;
-- Get length of literal.
STRING-LENGTH :- 0;
for I in STARTOFNUMERIC .. CURRENTFILE.NEXT-1 loop

A case CURRENTFILE.BUFFER(I) is
when DELETEDCHAR => null;
when INSERTEDZEROAFTER DOT I INSERTEDZEROAFTER_E

% INSERTEDZEROAFTER MINUS I INSERTEDZEROAFTER_PLUS I
INSERTED ZERO AFTER ONE I INSERTED ZERO AFTER SHARP
INSERTEDZEROAFTERCOLON >

STRINGLENGTH : STRINGLENGTH + 2;
when others ->

STRINGLENGTH STRINGLENGTH + 1;
end case;

end loop;
TOKEN.IMAGE := new STRING (i..STRING_LENGTH);

INDEX : ;
for I in STARTOFNUMERIC .. CURRENTFILE.NEXT-l loop

case CURRENTFILE.BUFFER(I) is
when DELETED CHAR => null;
when INSERTED ZERO AFTER SHARP =>

TOKEN.IMAGE.all(INDEX) '#;
W, TOKEN.IMAGE.all(INDEX+l) := '0';

INDEX := INDEX + 2;
when INSERTED ZERO AFTER COLON =>

TOKEN.IMAGE.all(INDEX)

TOKEN.IMAGE.all(INDEX+) := '0';
J INDEX := INDEX + 2;

* when INSERTEDZEROAFTERDOT =>

TOKEN.IMAGE.all(INDEX)
%. TOKEN.IMAGE.all(INDEX+l) := '0';

NINDEX :=INDEX + 2;
when INSERTED ZERO AFTER ONE =>

TOKEN.IMAGE.all(INDEX) := '1';

' TOKEN.IMAGE.all(INDEX+l) :- '0';
INDEX :- INDEX + 2;

when INSERTEDZEROAFTERE =>

TOKEN.IMAGE.all(INDEX) := IV;
TOKEN.IMAGE.all(INDEX+l) := '0';
INDEX :- INDEX + 2;

when INSERTED ZERO AFTER MINUS =>
TOKEN.IMAC-E.all(INDEX)
TOKEN.IMAGE.all(INDEX+I) := '0';

INDEX := INDEX + 2;

when INSERTEDZEROAFTERPLUS =>
TOKEN.IMAGE.all(INDX) :=

TOKEN.IMAGE.all(INDEX+l) '0';
INDEX INDEX + 2;
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when others =>
TOKEN.IMAGE.all(INDEX) CURRENTFILE.BUFFER(I);
INDEX := INDEX + 1;

end case;
end loop;
return TOKEN;

end GETNUMERICLITERAL;
-S

function GETIDENTIFIER OR RESERVEDWORD return LEXICALTOKEN is
TOKEN LEXICALTOKEN;
START OF IDENT SOURCE POSITION := CURRENTFILE.NEXT;
KIND RESERVEDWORD_KIND;
FOUND BOOLEAN;
SAVEERRORPOSITION SOURCEPOSITION;
STRINGLENGTH NATURAL;

" INDEX NATURAL;

procedure UPPERCASE
S(S : in out STRING) is

begin
for I in S'RANGE loop

if S(I) in 'a'..'z' then
S(I) := CHARACTER'VAL (CHARACTER'POS (S(I)) - 32);

end if;
end loop;

end UPPERCASE;

function IS ALPHABETIC
(C : in CHARACTER) return BOOLEAN is

begin
if C in 'a',.'z' or C in 'A'..'Z' then

return TRUE;
else

return FALSE;
end if;

end ISALPHABETIC;

function ISALPHANUMERIC
(C : in CHARACTER) return BOOLEAN is

begin
if C in 'a'..'z' or C in 'A'..'Z' or C in '0'..'9' then

return TRUE;
else

return FALSE;
-end if;

end ISALPHANUMERIC;

procedure SEARCHFORRESERVEDWORD
(IDENTIFIER in STRING;

'a
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FOUND out BOOLEAN;
KIND out RESERVEDWORDKIND) is

begin
-- The following assumes that RESERVEDWORDKIND is of the form
-- "R_" & reservedword.

KIND := RESERVEDWORDKIND'VALUE("R_" & IDENTIFIER);

-- The above should raise an exception if no such enumeration
-- literal exists.

FOUND := TRUE;

exception
when OTHERS =>

FOUND := FALSE;
end SEARCHFORRESERVEDWORD;

begin
-- First, scan the identifier and then determine whether it is a
-- reserved word.

-- identifier ::= letter [[underline] letteror digit)
-- letter or digit := letter I digit
-- letter ::= uppercase_letter I lowercaseletter

if CURRENT FILE.NEXT <= CURRENTFILE.LAST and then
ISALPHABETIC (CURRENTFILE.BUFFER(CURRENTFILE.NEXT)) then

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
else

REPORTSYSTEMERROR

(CURRENTFILE.NEXT,
"Expecting beginning of identifier.");

end if;

loop
-- Skip optional underline.

if CURRENTFILE.NEXT <= CURRENTFILE.LAST and then
0CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = ' ' then

SAVEERRORPOSITION := CURRENTFILE.NEXT;
CURRENT FILE.NEXT :- CURRENTFILE.NEXT + 1;
-- A letter or digit must follow an underline. Verify
while CURRENTFILE.NEXT <= CURRENTFILE.LAST and then

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) = '' loop
REPORTSEMANTICERROR

(CURRENTFILE.NEXT,
% "Illegal double underline; deleted """"");

CURRENTFILE.BUFFER(CURRENTFILE.NEXT) DELETEDCHAR;
CURRENT-FILE.NEXT : CURRENTFILE.NEXT + 1;

end loop;
if CURRENTFILE.NEXT > CURRENTFILE.LAST or else
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not ISALPHANUMERIC (CURRENTFILE.BUFFER(CURRENT_FILE.NEXT)) then
REPORTSEMANTICERROR

(SAVE ERRORPOSITION,
* "Deleted illegal trailing underline");

CURRENTFILE.BUFFER(SAVEERRORPOSITION) := DELETED_CHAR;
end if;

end if;
exit when CURRENTFILE.NEXT > CURRENTFILE.LAST or else

not ISALPHANUMERIC (CURRENTFILE.BUFFER(CURRENTFILE.NEXT));

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
end loop;
-- Now, STARTOFIDENT points to first character in identifer.

-- CURRENTFILE.NEXT points to character following the last character
-- of the identifier.

V SEARCHFORRESERVEDWORD
(CURRENTFILE.BUFFER(STARTOFIDENT..CURRENTFILE.NEXT-1),

*FOUND,

KIND);

if FOUND then
-This is a reserved word of kind KIND.

TOKEN := new LEXICALTOKENRECORD (RESERVEDWORD);
TOKEN.LINE CURRENTFILE.LINE;
TOKEN.START START OF IDENT;
TOKEN.RESERVEDWORD := KIND;

else
.". -- This is a simple identifier.

TOKEN := new LEXICALTOKENRECORD (IDENTIFIER);

TOKEN.LINE CURRENTFILE.LINE;
TOKEN.START STARTOFIDENT;

-- Get length of literal.
STRINGLENGTH :f 0;

for I in START OF IDENT .. CURRENTFILE.NEXT-1 loop
if CURRENTFILE.BUFFER(I) /= DELETEDCHAR then

STRINGLENGTH := STRINGLENGTH + 1;

end if;
end loop;

TOKEN.ID := new STRING (1..STRINGLENGTH);
",% INDEX 1;
. for I in STARTOFIDENT .. CURRENTFILE.NEXT-1 loop

if CURRENTFILE.BUFFER(I) /= DELETEDCHAR then
TOKEN.ID.all(INDEX) CURRENTFILE.BUFFER(I);
INDEX := INDEX + 1;

end if;

end loop;
UPPERCASE (TOKEN.ID.all);

end if;
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return TOKEN;
end GETIDENTIFIERORRESERVEDWORD;

function GETDELIMITER return LEXICALTOKEN is
TOKEN LEXICAL-TOKEN;
C CHARACTER := CURRENTFILE.BUFFER(CURRENTFILE.NEXT);

begin
TOKEN new LEXICALTOKENRECORD (DELIMITER);
TOKEN.LINE : CURRENTFILE.LINE;

TOKEN.START CURRENTFILE.NEXT;
case C is

* when '&' => TOKEN.DELIMITER AMPERSAND;
when ''' => TOKEN.DELIMITER APOSTROPHE;

when '(' => TOKEN.DELIMITER LEFTPARENTHESIS;

when ')' => TOKEN.DELIMITER RIGHTPARENTHESIS;

when '*' => TOKEN.DELIMITER STAR; -- may change.

when '+' => TOKEN.DELIMITER PLUS;
when , => TOKEN.DELIMITER COMMA;
when ' =' > TOKEN.DELIMITER HYPHEN;

when => TOKEN.DELIMITER DOT; -- may change.
when / > TOKEN.DELIMITER SLASH; -- may change.
when => TOKEN.DELIMITER COLON; -- may change.
when => TOKEN.DELIMITER SEMICOLON;

* when ' =' -> TOKEN.DELIMITER LESSTHAN; -- may change.

when = TOKEN.DELIMITER EQUAL; -- may change.
when '>' => TOKEN.DELIMITER GREATER-THAN; -- may change.

when = > TOKEN.DELIMITER VERTICALBAR;
when ' =' > TOKEN.DELIMITER VERTICALBAR;
when others =>

* REPORTSYSTEMERROR (CURRENTFILE.NEXT, "Expecting delimiter.");

end case;

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
if CURRENTFILE.NEXT <= CURRENTFILE.LAST then

-- Check to see if compound delimiter.
C := CURRENTFILE.BUFFER(CURRENT_FILE.NEXT);
case TOKEN.DELIMITER is

when EQUAL =>

if C = '>' then

TOKEN.DELIMITER := ARROW;

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
end if;

when DOT =>

if C = '.' then

TOKEN.DELIMITER := DOUBLEDOT;
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;

end if;

when STAR =>

if C = '*' then

TOKEN.DELIMITER := DOUBLE_STAR;

53 package lexb.ada

z- 1JrY"'W. Ni 4~P



UNCLASSIFIED

CURRENTFILE.NEXT : CURRENTFILE.NEXT + 1;
end if;

when COLON =>

if C = '=' then

TOKEN.DELIMITER := ASSIGNMENT;

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
end if;

when SLASH =>

if C = '-' then
TOKEN.DELIMITER := INEQUALITY;

CURRENTFILE.NEXT :- CURRENTFILE.NEXT + 1;

end if;
when GREATERTHAN =>

' if C = . then

TOKEN.DELIMITER := GREATER THANOREQUAL;

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
elsif C = '>' then

TOKEN.DELIMITER := RIGHTLABELBRACKET;

CURRENTFILE.NEXT :- CURRENTFILE.NEXT + 1;
end if;

when LESS THAN =>

if C - '-' then

TOKEN.DELIMITER := LESSTHANOREQUAL;

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
elsif C = '<' then

TOKEN.DELIMITER :- LEFTLABELBRACKET;
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;

elsif C = '>' then

TOKEN.DELIMITER := BOX;
CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;

end if;
when others =>

null;
end case;

end if;

return TOKEN;
end GETDELIMITER;

function GETNEXTTOKEN return LEXICALTOKEN is
TOKEN : LEXICALTOKEN;

function PRINTABLEIMAGE

(C : in CHARACTER) return STRING is
begin

case C is
*" when ASCII.NUL => return "ASCII.NUL";

when ASCII.STX => return "ASCII.STX";
when ASCII.EOT => return "ASCII.EOT";
when ASCII.ACK => return "ASCII.ACK";
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when ASCII.BS => return "ASCII.BS";
when ASCII.LF => return "ASCII.LF";

when ASCII.FF W> return "ASCII.FF";
when ASCII.SO W) return "ASCII.SO";
when ASCII.DLE => return "ASCII.DLE";
when ASCII.DC2 => return "ASCII.DC2";

when ASCII.DC4 W> return "ASCII.DC4";
when ASCII.SYN W> return "ASCII.SYN";
when ASCII.CAN W> return "ASCII.CAN";

when ASCII.SUB W> return "ASCII.SUB";
when ASCII.FS => return "ASCII.FS";
when ASCII.RS W return "ASCII.RS";
when ASCII.DEL => return "ASCII.DEL";

% when ASCII.SOH W> return "ASCII.SOH";
% when ASCII.ETX => return "ASCII.ETX";

when ASCII.ENQ => return "ASCII.ENQ";

when ASCII.BEL => return "ASCII.BEL";
when ASCII.HT => return "ASCII.HT";

4when ASCII.VT W> return "ASCII.VT";
when ASCII.CR => return "ASCII.CR";
when ASCII.SI => return "ASCII.SI";
when ASCII.DCl W> return "ASCII.DCl";
when ASCII.DC3 W) return "ASCII.DC3";
when ASCII.NAK => return "ASCII.NAK";
when ASCII.ETB => return "ASCII.ETB";
when ASCII.EM => return "ASCII.EM";
when ASCII.ESC => return "ASCII.ESC";
when ASCII.GS W> return "ASCII.GS";
when ASCII.US W) return "ASCII.US";
when others => return ""& C & ""

end case;
end PRINTABLEIMAGE;

begin
loop -- until we have a token.

a. ~ ADVANCETO_NEXT_TOKEN;
4 if CURRENT_FILE.EOF then

TOKEN :=GET_EOF_TOKEN;
elsif STARTOF_CHARACTERLITERAL then

TOKEN :=GETCHARACTER_LITERAL;
elsif STARTOF_STRING_LITERAL then

TOKEN :- GETSTRINGLITERAL;
elsif START_OF_NUMERICLITERAL then

TOKEN := GET_NUMERIC_LITERAL;
elsif STARTOFIDENTIFIER then

TOKEN :=GETIDENTIFIER_OR_RESERVED_WORD;
elsif STARTOFDELIMITER then

TOKEN :=GETDELIMITER;
else
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-- Skip over unknown lexical element.
REPORTSEMANTICERROR

(CURRENT_FILE.NEXT,
"Illegal character (" &
PRINTABLE-IMAGE (CURRENTFILE.BUFFER(CURRENTFILE.NEXT)) &
") ignored");

CURRENTFILE.NEXT := CURRENTFILE.NEXT + 1;
end if;

exit when TOKEN /= null;
end loop;
if IGNOREPRAGMAS then

-- must check if this token is a pragma.
if TOKEN.KIND = RESERVEDWORD and then

TOKEN.RESERVEDWORD = R PRAGMA then
-- we have a pragma token.
-- pragma ::= pragma identifier [(argumentassociation [,
-- argumentassociation[)];
-- argument-association ::= [argument_identifier =>] name
-- I [argumentidentifier =>1 expression

-- for simplicity here, we just skip to the semicolon.
loop

TOKEN := GETNEXTTOKEN;
if TOKEN.KIND = END OFFILE then

REPORTFATALERROR
(CURRENTFILE.NEXT,
"Premature end of file encountered.");

end if;
exit when TOKEN.KIND = DELIMITER and then

TOKEN.DELIMITER = SEMICOLON;
end loop;

A. TOKEN := GETNEXTTOKEN; -- skip semicolon.
end if;

end if;
return TOKEN;

end GETNEXTTOKEN;

function NEXTTOKEN return LEXICALTOKEN is
TOKENENTRY TOKENLISTENTRY;
TOKEN LEXICALTOKEN;

begin
u. if CURRENTFILE = null or else not CURRENTFILE.ISOPEN then

REPORTFATALERROR ("Internal system error -- File not open.");
end if;
if CURRENTFILE.LOOKAHEAD TOKENS /= null then

-- Take token from front of list.
TOKENENTRY := CURRENTFILE.LOOKAHEADTOKENS;
CURRENTFILE.LOOKAHEADTOKENS CURRENTFILE.LOOKAHEADTOKENS.NEXT;
TOKEN TOKENENTRY.TOKEN;
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*

FREE (TOKENENTRY);
else

-- No look-ahead tokens. Get the next token from the file.
TOKEN := GETNEXTTOKEN;

end if;
-- Reset the look-ahead pointer.

CURRENTFILE.LOOKAHEADPTR := 0;
-- PRINTTOKEN (TOKEN);

return TOKEN;
end NEXT_TOKEN;

44 function NEXTLOOKAHEADTOKEN return LEXICALTOKEN is
COUNT INTEGER;

TRACER TOKENLISTENTRY;

begin
if CURRENT FILE = null or else not CURRENT FILE.IS OPEN then

REPORTFATALERROR ("Internal system error -- File not open.");

end if;

CURRENTFILE.LOOKAHEADPTR := CURRENTFILE.LOOKAHEADPTR + 1;

-- Now count number of look-ahead tokens that are stored away already.
COUNT 0;
TRACER CURRENTFILE.LOOKAHEADTOKENS;
while TRACER /= null loop

COUNT COUNT + 1;
TRACER = TRACER.NEXT;

end loop;

" if CURRENTFILE.LOOKAHEADPTR <= COUNT then
-- We already have read the token requested.

TRACER := CURRENTFILE.LOOKAHEADTOKENS;
for I in 1..CURRENTFILE.LOOKAHEADPTR-I loop

TRACER := TRACER.NEXT;
end loop;
-- PRINTTOKEN (TRACER.TOKEN);

return TRACER.TOKEN;
elsif CURRENTFILE.LOOKAHEADPTR = COUNT + 1 then

-- We need to add one more look-ahead token to our list.
-- Find end of list.

if CURRENTFILE.LOOKAHEADTOKENS = null then
, -- List is empty.

-- Need to get a look-ahead token.

CURRENTFILE.LOOKAHEADTOKENS := new TOKENLISTENTRYRECORD;
CURRENTFILE.LOOKAHEADTOKENS.TOKEN := GETNEXTTOKEN;
-- PRINT TOKEN (CURRENT FILE.LOOK AHEAD TOKENS.TOKEN);

return CURRENTFILE.LOOKAHEADTOKENS.TOKEN;

else
TRACER CURRENTFILE.LOOKAHEADTOKENS;
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while TRACER.NEXT /= null loop
TRACER := TRACER. NEXT;

end loop;
TRACER.NEXT := new TOKENLISTENTRYRECORD;
TRACER.NEXT.TOKEN := GETNEXTTOKEN;
-- PRINTTOKEN (TRACER.NEXT.TOKEN);

return TRACER.NEXT.TOKEN;

end if;
else

-- Something is wrong with our count.

REPORTSYSTEMERROR

(CURRENTFILE.NEXT,
"Something is wrong with count in NEXTLOOKAHEADTOKEN.");

'U end if;

end NEXT LOOK AHEAD TOKEN;

procedure SET LOOK AHEAD is
begin

r if CURRENTFILE = null or else not CURRENTFILE.ISOPEN then

REPORTFATALERROR ("Internal system error -- File not open.");
end if;
CURRENTFILE.LOOKAHEADPTR := 0;

end SETLOOKAHEAD;

function FIRSTLOOKAHEADTOKEN return LEXICALTOKEN is
TOKEN : LEXICALTOKEN;

begin

SETLOOKAHEAD;
TOKEN := NEXTLOOKAHEADTOKEN;

-- PRINTTOKEN (TOKEN);

return TOKEN;
end FIRSTLOOKAHEADTOKEN;

procedure EATNEXTTOKEN is
TOKEN LEXICALTOKEN;

* begin
TOKEN NEXTTOKEN;

end EAT NEXT TOKEN;

procedure SKIP TOKEN FOR NOW is
N.> TOKENENTRY TOKENLISTENTRY;

* begin

TOKENENTRY := new TOKENLISTENTRYRECORD;
TOKENENTRY.TOKEN NEXTTOKEN;
TOKENENTRY.NEXT CURRENTFILE.SKIPPED_TOKENS;

CURRENTFILE.SKIPPEDTOKENS :- TOKENENTRY;
end SKIPTOKENFORNOW;

.W' procedure RESTORESKIPPEDTOKENS is
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TOKENENTRY : TOKENLISTENTRY;
begin

if CURRENTFILE = null or else not CURRENTFILE.ISOPEN then
REPORTFATALERROR ("Internal system error -- File not open.");

end if;
while CURRENTFILE.SKIPPEDTOKENS /= null loop

-- Remove most-recently skipped token (first).

TOKENENTRY := CURRENTFILE.SKIPPEDTOKENS;
CURRENTFILE.SKIPPEDTOKENS := CURRENTFILE.SKIPPEDTOKENS.NEXT;
-- Put skipped token on look-ahead list.

TOKENENTRY.NEXT := CURRENTFILE.LOOKAHEAD_TOKENS;

*CURRENTFILE.LOOKAHEADTOKENS := TOKENENTRY;
end loop;

end RESTORESKIPPEDTOKENS;

procedure ZAPSKIPPEDTOKENS is

CURRENT, NEXT : TOKENLIST_ENTRY;
begin

if CURRENTFILE = null or else not CURRENTFILE.ISOPEN then
REPORTFATALERROR ("Internal system error -- File not open.");

end if;

CURRENT := CURRENTFILE.SKIPPEDTOKENS;
while CURRENT /= null loop

NEXT CURRENT.NEXT;
FREE ( CURRENT );

CURRENT := NEXT;
end loop;

CURRENT FILE.SKIPPEDTOKENS null;
end ZAPSKIPPEDTOKENS;

procedure PRINTHEADING is
begin

if CURRENTFILE.USESTANDARDOUTPUT then
TEXTIO.NEWPAGE;
TEXTIO.PUT ("Ada/SQL Application Scanner Listing");
TEXTIO.SETCOL (70);
TEXT_IO.PUTLINE ("Page " &

INTEGER'IMAGE(CURRENTFILE.ERRORFILEPAGE));

TEXTIO.NEWLINE;
else

TEXTIO.NEWPAGE (CURRENTFILE.ERRORFILE);
TEXTIO.PUT (CURRENT_FILE.ERRORFILE,

"Ada/SQL Application Scanner Listing");
TEXTIO.SETCOL (CURRENTFILE.ERRORFILE, 70);

TEXTIO.PUTLINE (CURRENTFILE.ERRORFILE, "Page " &
INTEGER'IMAGE(CURRENTFILE.ERRORFILEPAGE));

TEXTIO.NEWLINE (CURRENTFILE.ERRORFILE);
end if;
CURRENTFILE.ERRORFILELINE ;= 2;
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end PRINTHEADING;

procedure SETINDENT
(COUNT TEXTIO.POSITIVECOUNT;
TOTERMINAL BOOLEAN := FALSE) is

begin
if TOTERMINAL or else CURRENTFILE.USESTANDARDOUTPUT then

TEXTIO. SETCOL (COUNT);

else
TEXTIO.SETCOL (CURRENT_FILE.ERRORFILE, COUNT);

end if;
end SETINDENT;

procedure PRINT
(LINE in STRING;
TOTERMINAL in BOOLEAN := FALSE) is

begin
if not TOTERMINAL and then CURRENTFILE.ERRORFILELINE - 0 then

, PRINTHEADING;

end if;
if TOTERMINAL or else CURRENTFILEUSESTANDARDOUTPUT then

TEXTIO.PUTLINE (LINE);
else

TEXTIO.PUTLINE (CURRENTFILE.ERROR_FILE, LINE);

end if;

if not TOTERMINAL then
CURRENTFILE.ERRORFILELINE := CURRENTFILE.ERRORFILELINE + 1;
if CURRENTFILE.ERRORFILELINE > LINESPERPAGEFORERRORLISTING then

CURRENTFILE.ERRORFILEPAGE CURRENTFILE.ERRORFILE_PAGE + 1;
CURRENTFILE.ERRORFILELINE 0;

end if;

end if;
end PRINT;

procedure BREAKLINE
(LINE in STRING;

FIRST in NATURAL;
-. LAST in out NATURAL;

NEWFIRST : out NATURAL) is

ORIGINAL LAST : NATURAL := LAST;
LOCALNEWFIRST : NATURAL;

begin
". if LINE'LAST > LAST then
5* - LAST := LAST + 1;

5*.*" end if;
while LAST > FIRST and then LINE(LAST) / ' ' loop

LAST := LAST - 1;
1:end loop;
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if LAST = FIRST then
-- line has no natural breaking point. Just break at end.
LAST := ORIGINALLAST;

else

-LAST points at blank. Adjust back one.
LAST := LAST - I;

end if;

-- Find new first.

LOCALNEWFIRST := LAST + 1;
while LOCALNEWFIRST <= LINE'LAST and then

LINE(LOCALNEWFIRST) = ' ' loop

* LOCALNEWFIRST := LOCALNEWFIRST + 1;
end loop;
NEWFIRST := LOCALNEWFIRST;

end BREAKLINE;

procedure DISPLAYLINE

(LINE in STRING;
WRAP in BOOLEAN FALSE;
TOTERMINAL in BOOLEAN FALSE) is
-- if WRAP = TRUE, then wrap lines at 80 columns with an indent of 5
-- characters for each subsequent line.
-- if WRAP = FALSE, then truncate lines at 132 columns.

LAST NATURAL;
FIRST NATURAL;

NEWFIRST NATURAL;
begin

if not WRAP or else LINE'LENGTH <= MESSAGEWRAPLENGTH then
-- truncate line at 132.

if LINE'LENGTH > COLUMNS_PERLINEFORERRORLISTING then
LAST LINE'FIRST + COLUMNSPERLINEFORERRORLISTING - 1;

else

LAST LINE'LAST;
end if;
PRINT (LINE(LINE'FIRST..LAST), TO TERMINAL => TO-TERMINAL);

else
-- Line is at least MESSAGEWRAPLENGTH.
FIRST LINE'FIRST;
LAST = LINE'LAST;
BREAK LINE (LINE, FIRST, LAST, NEW FIRST);
PRINT (LINE(FIRST..LAST), TOTERMINAL => TO_TERMINAL);
while NEWFIRST <= LINE'LAST loop

-- Need to continue line.
if NEWFIRST - LINE'LAST + 1 + INDENTFORMESSAGEWRAP

> MESSAGEWRAPLENGTH then

-- Need to break line.

LAST NEWFIRST + MESSAGEWRAPLENGTH - 1;

FIRST NEWFIRST;
BREAK-LINE (LINE, FIRST, LAST, NEWFIRST);
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SETINDENT (TEXT_IO.COUNT(INDENTFORMESSAGEWRAP),
TOTERMINAL => TOTERMINAL);

PRINT (LINE (FIRST. .LAST), TOTERMINAL -> TOTERMINAL);

else

SETINDENT (TEXT_IO.COUNT(INDENTFORMESSAGE-WRAP),
TOTERMINAL => TOTERMINAL);

PRINT (LINE (NEWFIRST..LINE'LAST), TOTERMINAL => TOTERMINAL);

NEWFIRST := LINE'LAST + 1;
end if;

end loop;

end if;
end DISPLAYLINE;

procedure DISPLAYERROR
(KIND in MESSAGEKIND;
LINE in SOURCELINE;

COL in SOURCEPOSITION;
MESS in STRING;

TOTERMINAL : in BOOLEAN := FALSE) is
LINEBUFF : STRING (1..MAXIMUMINPUTLINELENGTH+6) (others => '

K CHARACTER;
begin

if not TOTERMINAL and then KIND /= FATAL then
if not TOTERMINAL and then KIND /= FATAL and then

not (LINE = 0 or COL = MAXIMUMINPUTLINELENGTH) then

LINEBUFF(COL+6)

DISPLAY LINE (LINEBUFF);
end if;

case KIND is
when SYNTAX I SEMANTIC => K 'E';
when SYSTEM => K 'S';

when FATAL => K 'F';

when WARNING => K 'W';

when NOTE => K 'I';

end case;

if LINE = 0 and then COL = MAXIMUMINPUTLINELENGTH then

DISPLAY LINE (MESS, WRAP => TRUE, TOTERMINAL => TOTERMINAL);
elsif TOTERMINAL and then LINE /= 0 then

DISPLAY LINE ("%ADASQL-" & K & "-SCAN" &
on line " & SOURCELINE'IMAGE(LINE) & ", " & MESS, WRAP => TRUE,

TOTERMINAL => TOTERMINAL);
S.. else

DISPLAY LINE ("%ADASQL-" & K & "-SCAN" & ", " & MESS, WRAP => TRUE,
TO TERMINAL => TOTERMINAL);

end if;
ji end DISPLAYERROR;

procedure REPORTERROR
(KIND : in MESSAGEKIND;
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LINE in SOURCELINE;

COL in SOURCEPOSITION;
MESS in STRING) is

MESSAGE ENTRY MESSAGE LIST ENTRY;
* LOCALCOL SOURCEPOSITION := COL;

procedure ADDTOMESSAGELIST
(MESSENTRY : in MESSAGELISTENTRY) is
-- Insert into list in ascending order of line and column.
TRACER : MESSAGELISTENTRY CURRENTFILE.MESSAGELIST;

begin
-- Find insertion point.

if TRACER = null then
-- List is empty. Add.

MESSENTRY.NEXT := null;
CURRENTFILE.MESSAGELIST := MESSENTRY;

elsif TRACER.LINE > MESSENTRY.LINE or else
(TRACER.LINE = MESS ENTRY.LINE and TRACER.START > MESSENTRY.START)

-- Insert in front of list.

MESSENTRY.NEXT := CURRENTFILE.MESSAGELIST;

CURRENTFILE.MESSAGELIST := MESSENTRY;
else

while TRACER.NEXT /= null and then
(TRACER.NEXT.LINE < MESSENTRY.LINE or else
(TRACER.NEXT.LINE = MESSENTRY.LINE and TRACER.NEXT.START <= MESS
TRACER := TRACER.NEXT;

end loop;
MESSENTRY.NEXT := TRACER.NEXT;

* TRACER.NEXT := MESSENTRY;
end if;

end ADDTOMESSAGELIST;

begin

if COL <= 0 then

LOCAL COL := 1;
end if;
if DISPLAYERRORSIMMEDIATELY or else CURRENTFILE = null or else

KIND = FATAL then
DISPLAYERROR (KIND, LINE, LOCAL_COL, MESS, TO_TERMINAL => TRUE);

end if;

if CURRENTFILE = null then
return;

end if;

if CURRENTFILE.ERRORFILENAME.all /= "" then
MESSAGE _ENTRY := new MESSAGE _LIST ENTRY _RECORD;

MESSAGEENTRY.LINE LINE;
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MESSAGEENTRY.START LOCALCOL;

MESSAGEENTRY.KIND KIND;
MESSAGEENTRY.MESSAGE := new STRING(l. .MESS'LENGTH);
MESSAGEENTRY.MESSAGE.all := MESS;

Add entry to messages for current file.
ADDTOMESSAGELIST (MESSAGE_ENTRY);

end if;

CURRENTFILE.ERRORCOUNT(KIND) := CURRENTFILE.ERRORCOUNT(KIND) + 1;

if KIND /= FATAL and then
SEVEREERRORS > MAXIMUMNUMBEROFERRORS then

REPORTFATALERROR

(CURRENTFILE.NEXT,
V. "Terminating scan since ERROR LIMIT=" &

INTEGER'IMAGE(MAXIMUMNUMBEROFERRORS) & reached");
end if;

end REPORTERROR;

procedure REPORTDDLERROR

(MESSAGE : in STRING) is
begin

REPORTERROR (SYNTAX, 0, MAXIMUMINPUTLINE LENGTH, MESSAGE);
end REPORTDDLERROR;

procedure REPORTSYNTAXERROR

(COL : in SOURCEPOSITION; MESSAGE in STRING) is
begin

REPORTERROR (SYNTAX, CURRENTFILE.LINE, COL, MESSAGE);
ZAP_ SKIPPEDTOKENS;
raise SYNTAXERROR;

end REPORTSYNTAXERROR;

Sle.procedure REPORTSYNTAXERROR

(TOKEN in LEXICAL TOKEN;

MESSAGE in STRING) is
begin

REPORTERROR (SYNTAX, TOKEN.LINE, TOKEN.START, MESSAGE);
- - ZAPSKIPPED_TOKENS;

raise SYNTAXERROR;
* end REPORTSYNTAXERROR;

procedure REPORTSEMANTICERROR

(COL : in SOURCE POSITION; MESSAGE in STRING) is
begin

REPORT ERROR (SEMANTIC, CURRENTFILE.LINE, COL, MESSAGE);
end REPORTSEMANTIC_ERROR;
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procedure REPORTSEMANTICERROR
(TOKEN in LEXICALTOKEN;
MESSAGE in STRING) is

begin
REPORTERROR (SEMANTIC, TOKEN.LINE, TOKEN.START, MESSAGE);

end REPORTSEMANTIC_ERROR;

procedure REPORTFATALERROR
(COL : in SOURCEPOSITION; MESSAGE in STRING) is

begin
REPORTERROR (FATAL, CURRENTFILE.LINE, COL, MESSAGE);

*if CURRENTFILE /= null or CURRENTFILE.ISOPEN then
ZAPSKIPPEDTOKENS;

end if;
raise FATALERROR;

end REPORTFATALERROR;

procedure REPORTFATALERROR

(TOKEN in LEXICALTOKEN;

MESSAGE in STRING) is
begin

REPORT-ERROR (FATAL, TOKEN.LINE, TOKEN.START, MESSAGE);
if CURRENTFILE /= null or CURRENTFILE.ISOPEN then

.* ZAPSKIPPEDTOKENS;
end if;
raise FATALERROR;

end REPORTFATALERROR;

procedure REPORTFATALERROR
4* (MESSAGE : in STRING) is

begin
if CURRENTFILE = null then

REPORTERROR (FATAL, 0, 0, MESSAGE);
else

REPORTERROR (FATAL, CURRENT_FILE.LINE, 0, MESSAGE);
El end if;

if CURRENTFILE /= null or CURRENTFILE.ISOPEN then
ZAPSKIPPEDTOKENS;

end if;
raise FATALERROR;

end REPORTFATALERROR;

procedure REPORTSYSTEMERROR
(COL : in SOURCEPOSITION; MESSAGE : in STRING) is

begin
REPORTERROR (SYSTEM, CURRENTFILE.LINE, COL, MESSAGE);
ZAP SKIPPED TOKENS;
raise SYSTEM ERROR;

v end REPORTSYSTEMERROR;
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procedure REPORTSYSTEMERROR
* (TOKEN in LEXICALTOKEN;

MESSAGE in STRING) is
begin

REPORTERROR (SYSTEM, TOKEN.LINE, TOKEN.START, MESSAGE);
ZAPSKIPPEDTOKENS;

raise SYSTEMERROR;
end REPORTSYSTEMERROR;

procedure REPORTSYSTEMERROR

(MESSAGE : in STRING) is
begin

if CURRENTFILE = null then

REPORTERROR (SYSTEM, 0, 0, MESSAGE);
else

REPORTERROR (SYSTEM, CURRENTFILE.LINE, 0, MESSAGE);

end if;
ZAPSKIPPED_TOKENS;
raise SYSTEM ERROR;

end REPORTSYSTEMERROR;

procedure REPORTWARNING
(COL : in SOURCEPOSITION; MESSAGE in STRING) is

begin
REPORTERROR (WARNING, CURRENTFILE.LINE, COL, MESSAGE);

end REPORTWARNING;

procedure REPORTWARNING
* (TOKEN in LEXICALTOKEN;

MESSAGE in STRING) is
begin

REPORTERROR (WARNING, TOKEN.LINE, TOKEN.START, MESSAGE);

end REPORTWARNING;

procedure REPORTNOTE

(COL : in SOURCEPOSITION; MESSAGE : in STRING) is
begin

REPORTERROR (NOTE, CURRENTFILE.LINE, COL, MESSAGE);
end REPORTNOTE;

procedure REPORTNOTE
. (TOKEN in LEXICALTOKEN;

MESSAGE in STRING) is
begin

REPORTERROR (NOTE, TOKEN.LINE, TOKEN.START, MESSAGE);K end REPORTNOTE;

function SEVEREERRORS return INTEGER is
begin
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return CURRENTFILE.ERRORCOUNT(SYNTAX) +

CURRENTFILE.ERRORCOUNT(SEMANTIC) +
CURRENTFILE.ERRORCOUNT(SYSTEM) +
CURRENTFILE.ERRORCOUNT(FATAL);

end SEVEREERRORS;

procedure PRODUCEERRORLISTING is
package INT_IO is new TEXTIO.INTEGERIO(INTEGER);
ERRORCOUNT : STRING (1 .5);

begin
if CURRENTFILE = null then

* return;

end if;
if CURRENTFILE.ERRORCOUNT(SYNTAX) /= 0 or else

CURRENTFILE.ERRORCOUNT(SEMANTIC) /= 0 then

DISPLAYERROR (NOTE, 0, 0, "Scan completed with errors",
TOTERMINAL => TRUE);

elsif CURRENTFILE.ERRORCOUNT(WARNING) /= 0 then
DISPLAYERROR (NOTE, 0, 0, "Scan completed with warnings",

TOTERMINAL => TRUE);
elsif SEVEREERRORS = 0 then

DISPLAYERROR (NOTE, 0, 0, "Scan completed with no errors detected",
TOTERMINAL => TRUE);

end if;
if CURRENTFILE.ERRORFILENAME.all /= "" then

if not CURRENTFILE.USESTANDARDOUTPUT then
-- must create error listing file.

TEXTIO.CREATE
(FILE => CURRENTFILE.ERRORFILE,

NAME => CURRENTFILE.ERRORFILENAME.all);

end if;

-- Message list is already in ascending order.
declare

LINE STRING (1..MAXIMUMINPUTLINELENGTH);
LAST: SOURCEPOSITION;

CURRENTLINE : SOURCELINE := 0;
LINENUMBER : STRING (1..5);

begin
TEXTIO.RESET (CURRENTFILE.SHADOWFILE, TEXT_IO.INFILE);
loop

while CURRENTFILE.MESSAGELIST /- null and then

CURRENTFILE.MESSAGELIST.LINE <= CURRENTLINE loop
DISPLAYERROR

(CURRENT_FILE.MESSAGELIST.KIND,
CURRENTFILE.MESSAGELIST.LINE,

CURRENT FILE.MESSAGELIST.START,
CURRENTFILE.MESSAGELIST.MESSAGE.all);
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CURRENTFILE.MESSAGELIST := CURRENTFILE.MESSAGELIST.NEXT;
end loop;
if CURRENTLINE < 1 then
DISPLAY LINE (" ");

end if;
TEXT_IO.GETLINE (CURRENTFILE.SHADOWFILE, LINE, LAST);
CURRENTLINE := CURRENTLINE + 1;

INTIO.PUT(LINENUMBER, INTEGER(CURRENT_LINE));
DISPLAYLINE (LINENUMBER & " " & LINE (1 .LAST));

end loop;
TEXT_IO.CLOSE (CURRENT_FILE.SHADOWFILE);

exception
when others => null;

end;
-- Display rest of error messages.

while CURRENTFILE.MESSAGELIST /= null loop
DISPLAYERROR

(CURRENTFILE.MESSAGELIST.KIND,
CURRENTFILE.MESSAGELIST.LINE,
CURRENT FILE.MESSAGE LIST.START,
CURRENTFILE.MESSAGELIST.MESSAGE.all);

."  CURRENT FILE.MESSAGE LIST := CURRENT FILE.MESSAGE LIST.NEXT;
end loop;
-- Display summary information.
DISPLAYLINE ("");

DISPLAYLINE ("SUMMARY:");
DISPLAYLINE ("");
INT IO.PUT (ERRORCOUNT, CURRENTFILE.ERRORCOUNT(SYNTAX) +

CURRENTFILE.ERRORCOUNT(SEMANTIC));
DISPLAYLINE (" " & ERRORCOUNT & " errors.");

INTIO.PUT (ERRORCOUNT, CURRENTFILE.ERRORCOUNT(WARNING));
DISPLAYLINE (" " & ERRORCOUNT & " warnings.");

INTIO.PUT (ERRORCOUNT, CURRENTFILE.ERRORCOUNT(FATAL));
DISPLAYLINE (" " & ERROR COUNT & " fatal errors.");

end if;
if not CURRENTFILE.USESTANDARDOUTPUT then

TEXTIO.CLOSE (CURRENTFILE.ERRORFILE);
end if;

end PRODUCEERRORLISTING;

procedure PRINTTOKEN

(TOKEN : in LEXICAL-TOKEN) is
begin

-... if TOKEN = null then

p. ~ TEXTIO.PUT_LINE ("*** NULLTOKEN ????");

else
TEXT_IO.PUT (SOURCELINE'IMAGE(TOKEN.LINE));

*" TEXTIO.PUT (" ");

TEXTIO.PUT (SOURCE_POSITION'IMAGE(TOKEN.START));
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TEXTIO.PUT (" ");
TEXTIO.PUT (TOKEN KIND'IMAGE(TOKEN.KIND));
TEXTIO.PUT (" -- >");

case TOKEN.KIND is
when IDENTIFIER => TEXTIO.PUT (TOKEN.ID.all);
when NUMERICLITERAL => TEXTIO.PUT (TOKEN.IMAGE.all);
when CHARACTERLITERAL => TEXTIO.PUT (TOKEN.CHARACTERVALUE);
when STRINGLITERAL => TEXTIO.PUT (TOKEN.STRINGIMAGE.all);
when DELIMITER => TEXTIO.PUT (DELIMITERKIND'IMAGE(TOKEN.DE
when RESERVEDWORD => TEXTIO.PUT (RESERVEDWORDKIND'IMAGE(TOKE
when ENDOFFILE => TEXT_IO.PUT ("End of file");

end case;

TEXTIO.PUTLINE ("<--");

end if;
end PRINTTOKEN;

end LEXICALANALYZER;

3.11.9 package ddUo-defs-spec.ada

with TEXT 10;
use TEXTI0;

package IO_DEFINITIONS is

type INPUT-RECORD is

record

ORIGBUF STRING (1..200) (others => '
BUFFER STRING (1..200) (others => '

FILE FILETYPE;
START POSITIVE := 1;
NEXT POSITIVE 1;
LAST NATURAL 0;
LINE NATURAL 0;

end record;

type INPUTSTREAM is access INPUT_RECORD;
type HOW TODOFILESTYPE is (UPPERCASE, LOWERCASE, AS_IS);
type SCHEMAFROM is (FILES, CALLS, UNKNOWN);

OUTPUTFILETYPE FILETYPE;
FATAL ERRORS NATURAL 0;

OUTPUTFILEISOPEN BOOLEAN FALSE;
OUTPUTFILENAME STRING (1..250) (others => '

OUTPUT FILE NAME LEN NATURAL := 0;
,. OFNEXTEN constant STRING ".DDLOUT";

OFNEXTENLEN constant INTEGER 7;
CALLEDSTANDARDYET BOOLEAN := FALSE;

-- standardnamefile is as the file name should be accessed, without extention
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-standardname is the package name

-- standardname_ada_sql is the nexted package name

4 function STANDARD NAMEFILE return STRING;
--STANDARDNAMEFILE : constant STRING := "ADASQL$ENV:STANDARD";
STANDARDNAME constant STRING := "STANDARD";
STANDARDNAMEADASQL constant STRING "STANDARD";

-- cursornamefile is as the file name should be accessed, without extention
-- cursor name is the package name
-- cursornameadasql is the nexted package name

function CURSORNAMEFILE return STRING;

--CURSORNAMEFILE : constant STRING := "ADASQL$ENV:CURSORDEFINITION";

CURSORNAME constant STRING "CURSORDEFINITION";
CURSORNAMEADASQL constant STRING "CURSORDEFINITION";

-- databasenamefile is as the file name should be accessed, without extention
-- databasename is the package name
-- databasename adazql is the nexted package name

function DATABASE NAMEFILE return STRING;
--DATABASENAMEFILE : constant STRING := "ADASQL$ENV:DATABASE";
DATABASENAME constant STRING "DATABASE";
DATABASENAMEADASQL constant STRING "DATABASE",

-- dot ada is the extention to be used with the files

--DOTADA : constant STRING = .AA;
DOTADALEN constant POSITIVE 4;
DOTADAUPPER constant STRING ".ADA";

" DOTADALOWER constant STRING ".ada";
DOTADADEFAULT STRING (1..DOTADALEN) := ".ADA";

-- how to do files - if upper case all file names are converted to upper case
* -- if lowercase all file names are converted to lower case

Op. -- if as_is they are to be used as entered by the user

--HOW TO DO FILES constant HOW TO DO FILESTYPE UPPER CASE;
HOWTODOFILES HOWTODOFILESTYPE;

V WHEREISSCHEMAFROM SCHEMAFROM := UNKNOWN;
. SCHEMAUNITCALLED STRING (1..200) (others => '

SCHEMA UNIT CALLED LEN NATURAL 0;

end 10 DEFINITIONS;

3.11.10 package ddio.defs.ada

0I package body IODEFINITIONS is

1'p
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-- standardnamefile is as the file name should be accessed, without extention

function STANDARDNAMEFILE return STRING is
begin

return "ADASQL$ENV: STANDARD";
end STANDARDNAMEFILE;

-- cursornamefile is as the file name should be accessed, without extention

function CURSORNAMEFILE return STRING is
begin

* return "ADASQL$ENV:CURSORDEFINITION";

end CURSORNAMEFILE;

-- databasenamefile is as the file name should be accessed, without extention

function DATABASENAMEFILE return STRING is
begin

return "ADASQL$ENV:DATABASE";

end DATABASENAMEFILE;

end IODEFINITIONS;

fir 3.11.11 package ddldefs.ada

with DATABASE, 10_DEFINITIONS;

use DATABASE, IODEFINITIONS;

package DDLDEFINITIONS is

type STATUSSCHEMA is (PROCESSING, WITHING, DONE, NOTOPEN, NOTFOUND);

type KIND_TYPE is (ATYPE, ASUBTYPE, ADERIVED, ACOMPONENT, AVARIABLE);

type TYPE_TYPE is (RECORD, ENUMERATION, INT_EGER, FL_OAT, STRING);

type YET TODODESCRIPTOR;
type ACCESSYET TO DO DESCRIPTOR is access YET TO DO DESCRIPTOR;

type SCHEMAUNITDESCRIPTOR;
type ACCESSSCHEMAUNITDESCRIPTOR is access SCHEMAUNITDESCRIPTOR;

. type WITHEDUNITDESCRIPTOR;

type ACCESS WITHED UNIT DESCRIPTOR is access WITHED UNIT DESCRIPTOR;

type USED PACKAGEDESCRIPTOR;
type ACCESSUSEDPACKAGEDESCRIPTOR is access USEDPACKAGEDESCRIPTOR;

type DECLAREDPACKAGEDESCRIPTOR;
type ACCESSDECLAREDPACKAGEDESCRIPTOR is access
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DECLAREDPACKAGEDESCRIPTOR;

type IDENTIFIERDESCRIPTOR;
type ACCESSIDENTIFIERDESCRIPTOR is access IDENTIFIERDESCRIPTOR;

type FULLNAMEDESCRIPTOR;
type ACCESSFULLNAMEDESCRIPTOR is access FULLNAMEDESCRIPTOR;

type TYPEDESCRIPTOR(TYPE : TYPETYPE);
type ACCESS_TYPEDESCRIPTOR is access TYPEDESCRIPTOR;

type LITERALDESCRIPTOR;
type ACCESS_LITERALDESCRIPTOR is access LITERALDESCRIPTOR;

type ENUM LIT DESCRIPTOR;
type ACCESSENUMLITDESCRIPTOR is access ENUMLITDESCRIPTOR;

type FULLENUMLITDESCRIPTOR;

type ACCESS FULL ENUM LIT DESCRIPTOR is access FULLENUMLITDESCRIPTOR;

type ENUM_LITNAMESTRING is new STRING;

type ENU-LITNAME is access ENUMLITNAMESTRING;

type AUTH_IDENTNAMESTRING is new STRING;
type AUTH_IDENTNAME is access AUTHIDENTNAMESTRING;

type LIBRARYUNITNAMESTRING is new STRING;

type LIBRARYUNITNAME is access LIBRARY UNIT NAME STRING;

type PACKAGE_NAIMESTRING is new STRING;
type PACKAGENAME is access PACKAGENAMESTRING;

type RECORDNAMESTRING is new STRING;
type RECORD_NAME is access RECORDNAMESTRING;

type TYPENAMESTRING is new STRING;
type TYPENAME is access TYPENAMESTRING;

type ENUMERATIONNAMESTRING is new STRING;
type ENUMERATIONNAME is access ENUMERATION NAMESTRING;

subtype ACCESSRECORDDESCRIPTOR is ACCESSTYPEDESCRIPTOR(RECORD);

O. subtype ACCESS ENUMERATION DESCRIPTOR is ACCESSTYPEDESCRIPTOR(ENUMERATION);
subtype ACCESSINTEGERDESCRIPTOR is ACCESSTYPEDESCRIPTOR(INTEGER);

'subtype ACCESS FLOAT DESCRIPTOR is ACCESSTYPEDESCRIPTOR(FL OAT);
subtype ACCESSSTRINGDESCRIPTOR is ACCESSTYPEDESCRIPTOR(STR ING);

type YETTODODESCRIPTOR is
record
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UNDONESCHEMA ACCESSSCHEMAUNITDESCRIPTOR;
PREVIOUSYETTODO ACCESSYETTODODESCRIPTOR;
NEXTYETTODO ACCESSYETTODODESCRIPTOR;

end record;

type SCHEMAUNITDESCRIPTOR is
record

% NAME LIBRARYUNITNAME;
AUTHID AUTHIDENTNAME;
ISAUTHPACKAGE BOOLEAN;
HASDECLAREDTYPES BOOLEAN;

* HASDECLAREDTABLES BOOLEAN;
HASDECLAREDVARIABLES BOOLEAN;
FIRSTWITHED ACCESSWITHEDUNITDESCRIPTOR;

LAST WITHED ACCESS WITHED UNIT DESCRIPTOR;
-FIRSTUSED ACCESSUSEDPACKAGEDESCRIPTOR;

LASTUSED : ACCESSUSEDPACKAGEDESCRIPTOR;

4= FIRSTDECLAREDPACKAGE ACCESSDECLAREDPACKAGEDESCRIPTOR;
LASTDECLAREDPACKAGE ACCESSDECLAREDPACKAGEDESCRIPTOR;

.. STREAM INPUT_STREAM;

SCHEMA STATUS . STATUS SCHEMA;
PREVIOUSSCHEMAUNIT ACCESSSCHEMAUNITDESCRIPTOR;
NEXTSCHEMAUNIT : ACCESSSCHEMAUNITDESCRIPTOR;

* end record;

type WITHEDUNITDESCRIPTOR is

record

SCHEMAUNIT ACCESSSCHEMAUNITDESCRIPTOR;
PREVIOUSWITHED ACCESSWITHEDUNITDESCRIPTOR;
NEXTWITHED ACCESSWITHEDUNITDESCRIPTOR;

end record;

type USEDPACKAGEDESCRIPTOR is

record
NAME PACKAGENAME;

PREVIOUSUSED . ACCESSUSEDPACKAGEDESCRIPTOR;
NEXT-USED ACCESSUSEDPACKAGEDESCRIPTOR;

end record;

type DECLAREDPACKAGEDESCRIPTOR is

record
NAME . PACKAGENAME;

FOUNDEND BOOLEAN;
PREVIOUSDECLARED ACCESSDECLAREDPACKAGEDESCRIPTOR;
NEXTDECLARED ACCESSDECLAREDPACKAGEDESCRIPTOR;,V '...i;. end record;

type IDENTIFIERDESCRIPTOR is

record
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NAME TYPENAME;
FIRSTFULLNAME ACCESSFULLNAMEDESCRIPTOR;
LAST FULL NAME ACCESS FULL NAME DESCRIPTOR;
PREVIOUSIDENT ACCESSIDENTIFIERDESCRIPTOR;
NEXT_ IDENT ACCESS _IDENTIFIERDESCRIPTOR;

end record;

type FULLNAMEDESCRIPTOR is
record
NAME TYPENAME;
FULLPACKAGENAME PACKAGENAME;
TABLENAME RECORDNAME; -- null if not component
ISNOTNULL BOOLEAN; -- if it's suffixed onto the name
ISNOTNULLUNIQUE BOOLEAN;
TYPE IS ACCESS TYPE DESCRIPTOR;

SCHEMAUNIT ACCESSSCHEMAUNITDESCRIPTOR;
PREVIOUSNAME ACCESSFULLNAMEDESCRIPTOR;
NEXTNAME ACCESSFULLNAMEDESCRIPTOR;

* end record;

type TYPEDESCRIPTOR(TYPE TYPETYPE) is
"'p record

TYPEKIND KINDTYPE; -- type, subtype, derived, component,
-- variable

WHICH TYPE TYPETYPE; -- record, enumeration, integer,

-- float, string
FULLNAME ACCESSFULLNAMEDESCRIPTOR;
NOTNULL BOOLEAN; -- if it's got the trait, original or
NOTNULLUNIQUE BOOLEAN; -- inherited
FIRSTSUBTYPE ACCESSTYPEDESCRIPTOR; -- points to our children

-- subtypes
LASTSUBTYPE ACCESSTYPEDESCRIPTOR;
FIRSTDERIVED ACCESSTYPEDESCRIPTOR; -- points to our children

derives
LASTDERIVED ACCESSTYPEDESCRIPTOR;
FIRSTCOMPONENT ACCESSTYPEDESCRIPTOR; -- points to our components

-- only if we're a record

-- type

LASTCOMPONENT ACCESSTYPEDESCRIPTOR;
PREVIOUSONE ACCESSTYPE DESCRIPTOR; -- chain of subtypes, derives,

-- or components from previous

-- six pointers, or chain of

-- tables if type-record
NEXT ONE ACCESS TYPE DESCRIPTOR;
PREVIOUSTYPE ACCESSTYPE DESCRIPTOR; -- chain of all types or

-- variables

NEXTTYPE ACCESSTYPEDESCRIPTOR;

ULTPARENTTYPE ACCESSTYPEDESCRIPTOR; if there are no deriveds in
-- chain to this item it will
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-- be the same as basetype
-- if there are deriveds

-- it will be the ultimate

-- parent of the derived
PARENTTYPE ACCESSTYPEDESCRIPTOR; -- if we're subtype, derived,

-- component or variable this
U -- is our subtype-indicator

BASETYPE ACCESSTYPEDESCRIPTOR; -- if we're subtype, derived,
-- component or variable

PARENTRECORD ACCESSTYPEDESCRIPTOR; -- if we're component

case TYPE is

when RECORD =>

null;

when ENUMERATION =>
FIRSTLITERAL ACCESSLITERALDESCRIPTOR; -- if we're a type

-- this chain is all literals associated
-- with this enumeration, if we're a

-- subtype, derived, or component this

-- chain may be pointing to a partial
-- set of the parents chain

LASTLITERAL ACCESSLITERALDESCRIPTOR;
LASTPOS NATURAL; -- number of entries
MAXLENGTH NATURAL; -- max width of a field

when INTEGER =>
RANGELOINT INT;
RANGEHIINT INT;

when FL OAT =>

FLOAT DIGITS NATURAL;
RANGELOFLT DOUBLEPRECISION;

RANGE HI FLT DOUBLL_PRECISION;

* when STRING =>

LENGTH NATURAL; -- 0 = not set or unconstrained
- INDEXTYPE ACCESSTYPEDESCRIPTOR; -- points to the type of

-- item used to index array, optional
ARRAY_TYPE ACCESSTYPEDESCRIPTOR; -- points to the type

-- of components in the array, which

-- utimately must be character
CONSTRAINED BOOLEAN;
ARRAYRANGELO INT; -- -1 = not set (unc, istrained)
ARRAYRANGEHI INT; -- -1 = not set (un instrained)
ARRAYRANGEMIN INT; -- limits from parent or -1 =
ARRAYRANGEMAX INT; -- .nconstrained or no limits placed
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end case;

end record;

type LITERALDESCRIPTOR is

record

NAME ENUMERATIONNAME;
POS NATURAL;
PARENTENUM ACCESSTYPEDESCRIPTOR;
PREVIOUSLITERAL ACCESSLITERALDESCRIPTOR;
NEXTLITERAL ACCESSLITERALDESCRIPTOR;

end record;

type ENUMLITDESCRIPTOR is

record
NAME ENUM LIT NAME;
FIRSTFULLENUMLIT ACCESS _FULLENUMLITDESCRIPTOR;
LASTFULLENUMLIT ACCESSFULLENUMLITDESCRIPTOR;
PREVIOUSENUMLIT ACCESSENUMLITDESCRIPTOR;
NEXTENUMLIT ACCESSENUMLITDESCRIPTOR;

end record;

type FULLENUM LIT DESCRIPTOR is

record
NAME ENUMLITNAME;
TYPEIS ACCESSTYPEDESCRIPTOR;
PREVIOUSLIT ACCESSFULLENUMLITDESCRIPTOR;
NEXTLIT ACCESS_FULLENUMLITDESCRIPTOR;

end record;

end DDLDEFINITIONS;

3.11.12 package ddLnew-des.spec.ada

" with DATABASE, DDL DEFINITIONS;
.' use DATABASE, DDL DEFINITIONS;

• package GET_NEWDESCRIPTORROUTINES is

function GET NEW YET TO DO DESCRIPTOR
return ACCESSYETTODODESCRIPTOR;

function GETNEWSCHEMAUNITDESCRIPTOR
S return ACCESSSCHEMAUNITDESCRIPTOR;

function GETNEWWITHEDUNITDESCRIPTOR
, '- return ACCESS WITHED UNIT DESCRIPTOR;

%. function GETNEWUSEDPACKAGEDESCRIPTOR

return ACCESSUSEDPACKAGEDESCRIPTOR;

%.
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function GETNEWDECLAREDPACKAGEDESCRIPTOR
return ACCESSDECLAREDPACKAGEDESCRIPTOR;

function GETNEWIDENTIFIERDESCRIPTOR
return ACCESSIDENTIFIERDESCRIPTOR;

function GETNEWFULLNAMEDESCRIPTOR
return ACCESSFULLNAMEDESCRIPTOR;

function GETNEWRECORDDESCRIPTOR.
return ACCESSRECORDDESCRIPTOR;

function GETNEWENUMERATIONDESCRIPTOR
return ACCESSENUMERATIONDESCRIPTOR;

function GETNEWINTEGERDESCRIPTOR
return ACCESSINTEGERDESCRIPTOR;

function GETNEWFLOATDESCRIPTOR
return ACCESSFLOATDESCRIPTOR;

function GETNEWSTRINGDESCRIPTOR
return ACCESSSTRINGDESCRIPTOR;

function GETNEWTYPEDESCRIPTOR
(IN_TYPE :in TYPE_TYPE)

return ACCESSTYPEDESCRIPTOR;

function GETNEWLITERALDESCRIPTOR
* return ACCESSLITERALDESCRIPTOR;

function GETNEWENUMLITDESCRIPTOR
return ACCESSENUMLITDESCRIPTOR;

function GETNEWFULLENUMLITDESCRIPTOR
return ACCESSFULLENUMLIT DESCRIPTOR;

function GETNEWENUMLITNAME
(TEMP :in STRING)

return ENUMLITNAME;

function GETNEWAUTHIDENTNAME
(TEMP :in STRING)

return AUTHIDENTNAME;

function GETNEWLIBRARYUNITNAME
(TEMP :in STRING)
return LIBRARYUNITNAME;
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function GETNEWPACKAGENAME

(TEMP : in STRING)
return PACKAGENAME;

'." function GETNEWRECORDNAME

(TEMP : in STRING)
return RECORDNAME;

function GET NEW TYPE NAME
(TEMP : in STRING)
return TYPENAME;

- function GETNEWENUMERATIONNAME
.(TEMP : in STRING)

return ENUMERATIONNAME;

N, end GET NEW DESCRIPTOR ROUTINES;

3.11.13 package ddLextra.defs.ada

with DATABASE, DDL DEFINITIONS;

- use DATABASE, DDLDEFINITIONS;

package EXTRA_DEFINITIONS is

type PROCESS_TYPE is (ITSWITH, ITS ALREADYWITHING, ITSUSE, ITS_PACKAGE,
ITSEND, ITSTYPE, ITS_SUBTYPE, ITSFUNCTION,
ITSSCHEMAAUTHORIZATION, ITS_EOL, ITS_UNKNOWN,

ITSFINISHED);

type NAMETOPROCESSLIST;
type ACCESSNAMETOPROCESSLIST is access NAMETOPROCESSLIST;

type LISTNAMESTRING is new STRING;

type LISTNAME is access LISTNAMESTRING;

type NAMETOPROCESSLIST is
record
NAME LISTNAME;

C PREVIOUSNAME ACCESSNAMETOPROCESSLIST;
NEXTNAME ACCESSNAMETOPROCESSLIST;

end record;

A. type COMPONENT TO PROCESS LIST;

type ACCESSCOMPONENTTOPROCESSLIST is access COMPONENTTOPROCESS_LIST;

type LISTCOMPONENTSTRING is new STRING;
type LIST COMPONENT is access LIST COMPONENT STRING;

type COMPONENT TO PROCESSLIST is
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record
COMPONENT LISTCOMPONENT;
PREVIOUSCOMPONENT ACCESSCOMPONENTTO PROCESSLIST;
NEXTCOMPONENT ACCESSCOMPONENTTOPROCESSLIST;

, end record;N
type HOLDINGCOMPONENTDESCRIPTOR;
type ACCESSHOLDINGCOMPONENT DESCRIPTOR is access

HOLDINGCOMPONENTDESCRIPTOR;

type HOLDINGCOMPONENTDESCRIPTOR is
record
WHICHTYPE TYPE_TYPE;
FULLNAME TYPENAME := null;
ULTPARENTTYPE ACCESSTYPEDESCRIPTOR null;
PARENTTYPE ACCESSTYPEDESCRIPTOR null;
BASETYPE ACCESSTYPEDESCRIPTOR null;
PREVIOUSCOMPONENT ACCESSHOLDINGCOMPONENTDESCRIPTOR null;
NEXTCOMPONENT . ACCESSHOLDINGCOMPONENTDESCRIPTOR null;
NOTNULL . BOOLEAN FALSE;
NOTNULLUNIQUE BOOLEAN FALSE;
FIRSTLITERAL . ACCESSLITERALDESCRIPTOR null;
LASTLITERAL . ACCESSLITERALDESCRIPTOR null;
LASTPOS NATURAL 0;
MAXLENGTH NATURAL 0;
RANGELOINT INT 0;
RANGE HI INT INT 0;
FLOAT DIGITS NATURAL := 0;
RANGELOFLT DOUBLEPRECISION 0.0;
RANGEHIFLT DOUBLEPRECISION 0.0;
LENGTH . NATURAL := 0;
INDEXTYPE ACCESSTYPEDESCRIPTOR null;
ARRAYTYPE ACCESSTYPEDESCRIPTOR null;
CONSTRAINED BOOLEAN := TRUE;
ARRAYRANGELO INT : 0;
ARRAYRANGEHI INT : 0;
ARRAYRANGEMIN INT : 0;
ARRAYRANGEMAX INT 0;

end record;

CURRENTSCHEMAUNIT ACCESSSCHEMAUNITDESCRIPTOR : null;
CURRENTPROCESS PROCESSTYPE := ITSUNKNOWN;

" AUTHID AUTHIDENTNAME null;
OURPACKAGENAME STRING (1..250);
OURPACKAGENAMELAST NATURAL := 0;
ADANAME STRING (1..250);
ADA NAME LAST NATURAL := 0;
TEMPSTRING STRING (1..250);
TEMP STRING LAST NATURAL :=0;
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FIRSTNAMETOpROCESS ACCESSNAMETOPROCESSLIST : null;
LASTNAME TO PROCESS ACCESSNAME TO PROCESSLIST :- null;
FIRSTCOMPONENTTOPROCESS ACCESSCOMPONENTTOPROCESSLIST := null;
LASTCOMPONENT TO PROCESS ACCESSCOMPONENT TO PROCESSLIST : null;
DEBUGGING BOOLEAN :- FALSE;

SCHEMADEFNAME constant STRING := "SCHEMADEFINITION";
ADASQL_PACK constant STRING : "ADA_SQL";
SUFNOTNULL constant STRING : "_NOTNULL";
SUFNOTNULLLEN constant INTEGER 9;
SUFUNIQUE constant STRING "_NOTNULLUNIQUE";
SUFUNIQUELEN constant INTEGER : 16;
CHARACTERBASE constant STRING "CHARACTER";

end EXTRADEFINITIONS;

S" 3.11.14 package enums.ada

*-- enums.ada -- manage internal data strucs for enumeration type overloading

with DDL DEFINITIONS;

package ENUMERATION is

* -- Because of Ada overloading, when we encounter an enumeration literal we do
*i -- not necessarily know of what type it is. Instead, we have a list of

-- possible types that (1) are visible, and (2) have the given literal as a
*- -- value.

-- Each entry in the list of possible types is very simple -- it merely

-- indicates which type the entry represents. All required type information
-- is present in an ACCESSFULLNAME DESCRIPTOR, and this is the data
-- structure used by routines in this package to communicate type information.

- Calling routines refer to a list of possible types via an object of type
- ENUMERATICN.TYPE LIST. The various routines provided here manipulate and

-- interrogate these lists.

* type TYPELIST is private;

- ENUMERATION.TYPELISTCREATOR returns a data structure representing an
- empty list of possible enumeration types. It is called when we have

encountered an enumeration literal, and will subsequently call
ENUMERATION.TYPEGOESON LIST (see below) to add all possible types to our

• -- new list.

function TYPELISTCREATOR return TYPELIST;

-- ENUMERATION.TYPEGOESONLIST causes the indicated type to be added to the
-- given list of possible types. It is called once for each possible type
-- determined for a particular enumeration literal.
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procedure TYPEGOESONLIST
TYPE DESCRIPTOR : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
LIST : TYPE-LIST );

-- When processing an operator, it is possible that one operand is of a known
-- type (for example, a database column), while the other operand is an
-- overloaded enumeration literal. In order to determine whether or not the
-- operation is valid, it is necessary to see if the known type appears on the
-- list of possible types for the overloaded literal. This is the purpose of
-- ENUMERATION.TYPE ISONLIST, which returns TRUE if the indicated type is
-- on the given list, FALSE otherwise.

*
function TYPE IS ON LIST

TYPEDESCRIPTOR DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
LIST : TYPELIST ) return BOOLEAN;

-- There are certain pathological constructs (e.g., enumerationliteral_1 <
-- enumerationliteral_2) wherein both operands of an operator can be
-- overloaded. When processing the operator, the intersection of the possible
-- type lists for the two operands determines the set of possible operand
-- types. ENUMERATION.TYPE LIST INTERSECTION returns a list of possible types
-- representing the intersection of its two given lists.

function TYPELISTINTERSECTION ( LEFT , RIGHT : TYPELIST
return TYPE_LIST;

-- When two type lists are intersected to determine operand types for an
-- operator, there are three possible results of interest:

-- (1) If the intersection contains no possible types, then the operation is
-- not valid

-- (2) If the intersection contains one possible type, then the operation has
-- been uniquely determined

* -- (3) If the intersection contains more than one possible type, then the
-- operation has not been uniquely determined. This is an error for
-- typical binary operations, such as enumerationliteral_1 <
-- enumeration literal 2. There is, however, at least one REALLY
-- pathological construct, containing a list of operators, where it may
-- be necessary to consider several subsequent intersections before the
-- operations can be uniquely determined. An example is:

-- ISIN ( enumerationliteral_1,

-- enumerationliteral_2 OR enumerationliteral_3 ...

-- ENUMERATION.TYPELISTSIZE returns the number of entries in the given list
-- of possible types, except that 2 represents any number greater than 1.
-- (The languages of some primitive cultures supposedly incorporate similar
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-- ideas.)

subtype ZEROONEMANY is INTEGER range 0 .. 2;

function TYPELISTSIZE ( LIST : TYPELIST ) return ZEROONEMANY;

-- If we are fortunate enough to intersect two possible type lists down to a
-- single type, we will ultimately have to know what type it is.

S-- ENUMERATION.TYPE ON LIST returns the ACCESSFULLNAMEDESCRIPTOR of the
-- (presumably) only type on the given list.

function TYPEONLIST ( LIST : TYPE_LIST )
return DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

private

type TYPE_LIST_RECORD;

type TYPE_LIST is access TYPELISTRECORD;

type TYPE_LISTRECORD is
record

- DESCRIPTOR DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
NEXTTYPE TYPE-LIST;

end record;

end ENUMERATION;

3.11.15 packageenumb.ada

-- enumb.ada -- manage internal data structures for enum type overloading

with DDLDEFINITIONS;

package body ENUMERATION is

use DDLDEFINITIONS;

function TYPE LIST CREATOR
return TYPELIST is

begin
return new TYPELISTRECORD'(DESCRIPTOR => null, NEXTTYPE => null);

end TYPELISTCREATOR;

procedure TYPEGOESONLIST
(TYPEDESCRIPTOR DDL DEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

LIST TYPE-LIST) is

begin
if LIST.DESCRIPTOR = null then

LIST.DESCRIPTOR TYPEDESCRIPTOR;

else
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LIST.NEXTTYPE := new TYPELISTRECORD'

(DESCRIPTOR => TYPEDESCRIPTOR,

NEXTTYPE => LIST.NEXTTYPE);

end if;
end TYPEGOESONLIST;

function TYPEISONLIST

(TYPE_DESCRIPTOR DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

LIST : TYPELIST)

return BOOLEAN is
TRACER : TYPELIST := LIST;

*begin

while TRACER /= null and then
TRACER.DESCRIPTOR /= TYPEDESCRIPTOR loop

TRACER TRACER.NEXTTYPE;
end loop;
if TRACER /= null then

return TRUE;
else

return FALSE;
end if;

end TYPEISONLIST;

function TYPELISTINTERSECTION

(LEFT, RIGHT : TYPELIST)
return TYPELIST is
RESULT TYPELIST TYPELISTCREATOR;
TRACER TYPELIST LEFT;

begin
while TRACER /= null and then

TRACER.DESCRIPTOR /= null loop
if TYPEISONLIST (TRACER.DESCRIPTOR, RIGHT) then

TYPEGOESON LIST (TRACER.DESCRIPTOR, RESULT);
end if;

TRACER := TRACER.NEXTTYPE;
end loop;

return RESULT;
end TYPELISTINTERSECTION;

function TYPELISTSIZE

(LIST : TYPELIST)
return ZEROONEMANY is

begin
if LIST.DESCRIPTOR = null then

return 0;
elsif LIST.NEXTTYPE = null then

return 1;
else

return 2;
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end if;
end TYPE LIST SIZE;

function TYPEONLIST
- (LIST : TYPE_LIST)

return DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR is
begin

return LIST.DESCRIPTOR;

end TYPEONLIST;

4end ENUMERATION;

3.11.16 package dummys.ada

-- dummys.ada - dummy data structure entries with null strings for lists

with DDLDEFINITIONS;
package DUMMY is

LIBRARYUNITNAME : constant DDLDEFINITIONS.LIBRARYUNITNAME
new DDL DEFINITIONS.LIBRARY UNIT NAME STRING' ( ""

TYPENAME : constant DDLDEFINITIONS.TYPENAME
new DDLDEFINITIONS.TYPENAMESTRING' ( "" );

RECORDNAME : constant DDLDEFINITIONS.RECORDNAME
new DDLDEFINITIONS.RECORDNAMESTRING' ( ""

ACCESSSCHEMAUNITDESCRIPTOR

%: constant DDLDEFINITIONS.ACCESSSCHEMAUNITDESCRIPTOR
new DDLDEFINITIONSSCHEMAUNITDESCRIPTOR'

LIBRARYUNITNAME, null, FALSE, FALSE, FALSE, FALSE, null, null,
null, null, null, null, null, DDLDEFINITIONS.DONE, null, null );

ACCESSFULLNAMEDESCRIPTOR
constant DDL DEFINITIONS.ACCESSFULL-NAMEDESCRIPTOR
new DDLDEFINITIONS.FULLNAMEDESCRIPTOR'

TYPENAME, null, null, FALSE, FALSE, null,
ACCESSSCHEMAUNITDESCRIPTOR, null, null );

ACCESSTYPEDESCRIPTOR : constant DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
new DDLDEFINITIONS.TYPEDESCRIPTOR'

DDL_DEFINITIONS.REC_ORD,
6. DDLDEFINITIONS.A TYPE,

DDLDEFINITIONS.REC_ORD,
ACCESS FULL NAME DESCRIPTOR,

A FALSE, FALSE,
null, null, null, null, null, null, null,

null, null, null, null, null, null, null );

end DUMMY;
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3.11.17 package ddLvariables.ada

with DDLDEFINITIONS;
use DDLDEFINITIONS;

package DDLVARIABLES is

FIRSTYETTODO ACCESSYETTODODESCRIPTOR null;
LASTYETTODO ACCESSYETTODODESCRIPTOR null;
FIRSTSCHEMAUNIT ACCESSSCHEMAUNITDESCRIPTOR null;
LASTSCHEMAUNIT ACCESSSCHEMAUNITDESCRIPTOR :- null;
FIRSTIDENTIFIER ACCESSIDENTIFIERDESCRIPTOR null;
LASTIDENTIFIER ACCESSIDENTIFIERDESCRIPTOR null;
FIRSTTYPE ACCESSTYPEDESCRIPTOR null;
LASTTYPE ACCESSTYPEDESCRIPTOR : null;
FIRSTTABLE ACCESSTYPEDESCRIPTOR null;
LASTTABLE ACCESSTYPEDESCRIPTOR null;
FIRSTVARIABLE ACCESSTYPEDESCRIPTOR null;
LASTVARIABLE ACCESSTYPEDESCRIPTOR null;
FIRSTENUMLIT ACCESSENUMLITDESCRIPTOR null;
LASTENUMLIT ACCESSENUMLITDESCRIPTOR null;

end DDLVARIABLES;

3.11.18 package columns.ada

with DDLDEFINITIONS, LEXICALANALYZER;

package COLUMNLIST is

*
type ELEMENT_RECORD;
type ELEMENT is access ELEMENTRECORD;

type ELEMENTRECORD is
record
COLUMNDES DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR null;
NEXTCOLUMN ELEMENT := null;

end record;

procedure ADDNEWCOLUMN
(CURRENT_LIST in out ELEMENT;

( ADDCOLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
TOKEN LEXICALANALYZER.LEXICALTOKEN);

end COLUMNLIST;

3.11.19 package columnb.ada

with DDL DEFINITIONS;
use DDLDEFINITIONS;
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package body COLUMNLIST is

procedure ADDNEWCOLUMN

(CURRENTLIST in out ELEMENT;
ADDCOLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
TOKEN LEXICALANALYZER.LEXICALTOKEN) is

LIST ELEMENT;

DUPLICATED : BOOLEAN = FALSE;

begin

if CURRENTLIST = null then
CURRENTLIST new ELEMENTRECORD

(COLUMNDES => ADDCCLUMN,
NEXTCOLUMN => null),

return;
end if;

SLIST := CURRENTLIST;
while LIST.NEXTCOLUMN /= null loop

if ADDCOLUMN = LIST.COLUMNDES then

DUPLICATED TRUE;
end if;
LIST := LIST.NEXTCOLUMN;

end loop;
LIST.NEXTCOLUMN := new ELEMENTRECORD

(COLUMN_DES => ADD_COLUMN,
NEXT COLUMN => null);

if DUPLICATED then
LEXICALANALYZER.REPORTSYNTAX_ERROR (TOKEN, "Duplicated column name");

end if;
end ADD NEW COLUMN;

end COLUMNLIST;

3.11.20 package withs.ada

-- withs.ada - post process data structures for library units to be with'ed

package WITH REQUIRED is

-- The code generated by the application scanner with's all units mentioned in
-- that section of the application program's context clause that we process

-- (first with in this implementation). This is done to force reprocessing of
S-- an application program if any of its with'ed units changes. (It is also

-- required for those units that we reference.) Of course, Ada only forces
-- recompilation of the generated unit; the programmer will hopefully remember

-- to regenerate (as opposed to degenerate) as well.

-- The context clause we generate looks like:

-- with ADASQLFUNCTIONS, DATABASE, x, y,
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-- where x, y, ... are the names of library units with'ed by the application

-- program. DATABASE may not really be required, but we with it anyway, for
-- simplicity, rather than having to figure out if it is required.

-- The DDL reader data structures contain the list of library units that the
application program with'ed, so we do not need any special data structure

-- to record the information. When post processing from the DDL reader data
-- structures to produce the context clause, we do not repeat DATABASE if it
-- also appears in the application program context clause (for neatness).
-- STANDARD will also appear in the DDL reader data structures, guaranteed to

S-- be the first entry, but does not appear in the generated context clause.

-- The procedure to produce the generated context clause is:

procedure POSTPROCESSING;

end WITHREQUIRED;

3.11.21 package withb.ada

-- withb.ada - post process data structures for library units to be with'ed

with TEXTPRINT, DDLDEFINITIONS, EXTRA_DEFINITIONS;

use TEXTPRINT;
package body WITH_REQUIRED is

use DDLDEFINITIONS;

COMPILATIONUNITBEINGSCANNED
DDLDEFINITIONS.ACCESSSCHEMAUNITDESCRIPTOR renames
EXTRADEFINITIONS.CURRENTSCHEMAUNIT;

procedure POSTPROCESSING is
TRACER : DDLDEFINITIONS.ACCESSWITHED_ NITDESCRIPTOR

COMPILATIONUNITBEINGSCANNED.FIRSTWITHED;
begin

SETINDENT (0);
PRINT ("with ADA_SQL_FUNCTIONS, DATABASE");
while TRACER /= null loop

if STRING(TRACER.SCHEMAUNIT.NAME.all) /= "STANDARD" and then
STRING(TRACER.SCHEMAUNIT.NAME.all) /= "DATABASE" then
PRINT (", ");
PRINT (STRING(TRACER.SCHEMAUNIT.NAME.all));

end if;

TRACER := TRACER.NEXTWITHED;
end loop;
PRINT (";");

PRINTLINE;
end POSTPROCESSING;
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end WITHREQUIRED;

3.11.22 package results.ada

-- results.ada - internal data struc for keeping track of function result type

with DDLDEFINITIONS, ENUMERATION;

package RESULT is

-- As we scan through an Ada/SQL program, we process expressions, comprised of
-- program objects and database objects. In order to know what subprograms we
-- must generate, we must keep track of the types of these expressions.

-- The result of an expression may be either of a program type (standard Ada,
-- we generate no functions for the expression) or of a database type (our
-- special types representing database objects, for which we do generate
-- functions). Values of the following enumeration type indicate where the

-- result value logically resides:

type VALUELOCATION is ( IN PROGRAM , INDATABASE );

-- A program expression may be of a known type (if it contains variables, for
*. -- ex-mple), or of an unknown type (if it contains literals that may belong to

- -- more than one type). A database expression containing at least one column

-- will be of a known type, since the column will be of a known type. It
- -- is not necessary that a database expression contain any column names,
i. -- however, since the result of an INDICATOR function is considered a database

- - -- value. If the parameter to the INDICATOR function is of an unknown
-- (necessarily program) type, then the value of the INDICATOR function is

-also of an unknown (database) type. Values of the following enumeration
-- type indicate whether the type is known or unknown:

type TYPE_KNOWLEDGE is ( ISKNOWN , IS_UNKNOWN );

-- Even if the type of an expression is unknown, we still know to what class
-- the type belongs, based on the literals used to construct the expression.

* -- Values of the following enumeration subtype indicate the class to which an

-- unknown value belongs:

subtype TYPE CLASS is DDL DEFINITIONS.TYPE TYPE
* range DDLDEFINITIONS.ENUMERATION .. DDLDEFINITIONS.STRING;

. -- Character literals are in the enumeration class.

-- A value of one of the last three classes can be of any type declared within
-- the class. This is not the case with enumeration types, however. An
-- enumeration literal can only be of a type that declares it as a value. For
-- an unknown enumeration type, therefore, we also store a list of types to

0.1-- which the value can belong. This is an ENUMERATION.TYPELIST (see enums.-

10-- ada). The following data structure contains information about unknown
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types:
.1

type UNKNOWNTYPEDESCRIPTOR
CLASS : TYPECLASS := DDLDEFINITIONS.INTEGER ) is

record
case CLASS is
when DDLDEFINITIONS.INTEGER I DDLDEFINITIONS.FLOAT I

DDLDEFINITIONS.STRING =>
null;

when DDLDEFINITIONS.ENUMERATION =>
POSSIBLETYPES : ENUMERATION.TYPELIST;

*end case;
end record;

-- For a known type, we simply store a pointer to the ACCESSTYPEDESCRIPTOR
-- for it. Consequently, our complete data structure for representing the
-- type of an expression is:

type DESCRIPTOR ( TYPEIS : TYPEKNOWLEDGE := IS KNOWN ) is
record

LOCATION : VALUE LOCATION;
case TYPEIS is
when ISKNOWN =>
KNOWNTYPE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

when ISUNKNOWN =>
UNKNOWNTYPE : UNKNOWNTYPEDESCRIPTOR;

end case;
end record;

* -- The result type of each source file expression we process determines the
-- parameter and result types of the subprograms we generate. There are two

*" -- basic operations that we perform on these result types when we consider
-- binary operations:

-- (1) Check two types for comparability: If we see A op B, we apply Ada/SQL's
-- strong typing by verifying that the types of A and B are comparable.
-- Comparability where types may be unknown is defined as follows:
-- If both types are known, then
-- They must be the same
-- Else
-- Both types must be of the same class
-- If the class is enumeration, then

If one type is known, then
-- The known type must appear on the possible type list of the
-- unknown type
-- Else (neither type is known)
-- The intersection of the possible type lists for the two types
S-- must not be null (i.e., there must be at least one type in
-- common between the two lists)

89 package results.ada
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-- End If

-- End If

-- End If

-- (2) Find the "combined result type" of two types. Having seen A op B, and
-- verified that A is comparable with B, we then want to know what the
-- result type of tho operation is. In summary, if the type of at least
-- one operand is known, then the type of the result of the operation is
-- known. Likewise, if at least one operand is of a database type, then
-- we will have to generate the subprogram for the operator, and the

result is of a database type. This is spelled out in greater detail
below (the program/database flag is considered independently of the

-- known/unknown flag and associated information):
-- If either type is known, then

"-5. -- The result type is known to be that of the known type (either type

-- if both types are known, since they are comparable)

-- Elsif enumeration types are involved, then
* -- The possible type list of the result is given by the intersection
-- ... of the two operand possible type lists

-- Case size of resulting type list is
--. When 0 =>

-- (not possible, since types are comparable)
-- When 1 =>
-- the result type is known, as given by the one possible type
-- common to both operands

-- When others (>2) =>

-- the result type is unknown, of enumeration class

-- End Case
-- Else

-- The result type is unknown, of the same class as the operand types
-- End If
-- If either type is a database type, then

-- The result type is a database type

-- Else

-- The result type is a program type

* -- End If

-- Functions (1) and (2) are combined into a single routine, taking two
-- operand types as arguments and returning a comparability flag and a
-- combined result type (which is valid only if the comparability flag
-- RESULT.ISCOMPARABLE). There are two flavors of the routine, one in which

•_ -- both operand types are given as RESULT.DESCRIPTORs, and one in which one of
-- the operand types is given as an ACCESSTYPEDESCRIPTOR.

type COMPARABILITY is ( IS-COMPARABLE , ISNOT_COMPARABLE );

procedure COMBINEDTYPE

LEFT in DESCRIPTOR;
RIGHT in DESCRIPTOR;

'I,.
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RESULT out DESCRIPTOR;
COMPARABLE out COMPARABILITY );

, procedure COMBINEDTYPE

( LEFT in DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
RIGHT in DESCRIPTOR;
RESULT out DESCRIPTOR;
COMPARABLE out COMPARABILITY );

end RESULT;

3.11.23 package resultb.ada

-- resultb.ada - internal data struc for keeping track of function result type

with DDLDEFINITIONS, ENUMERATION;
'U package body RESULT is

use DDLDEFINITIONS;

function CLASS OF
(TYPE DESCRIPTOR : DESCRIPTOR)
return TYPECLASS is

begin
if TYPEDESCRIPTOR.TYPEIS = ISKNOWN then

return TYPEDESCRIPTOR.KNOWNTYPE.WHICH TYPE;
else

return TYPEDESCRIPTOR.UNKNOWNTYPE.CLASS;

end if;
"' end CLASSOF;

function ISCOMPARABLE
(LEFT, RIGHT : DESCRIPTOR)

return BOOLEAN is

begin

if LEFT.TYPEIS = ISKNOWN and RIGHT.TYPEIS = ISKNOWN then

-- both types are known, they are comparable if they are the same type.

return LEFT.KNOWN TYPE.BASE TYPE = RIGHT.KNOWN TYPE.BASE TYPE;
elsif CLASS OF (LEFT) - CLASS_OF (RIGHT) then

-- both types are of the same class.

if CLASSOF (LEFT) - DDLDEFINITIONS.ENUMERATION then

-- both types are enumeration
if LEFT.TYPEIS = ISKNOWN then

-- left type is known, the types are comparable if the known type
-- of left is on the list of possible types for the unknown right

-- type.

return ENUMERATION.TYPE IS ON LIST
(LEFT.KNOWNTYPE.FULLNAME, RIGHT.UNKNOWNTYPE.POSSIBLETYPES);

elsif RIGHT.TYPE IS = ISKNOWN then

-- right type is known, the types are comparable if the known type
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-- of right is on the list of possible types for the unknown left
-- type.
return ENUMERATION.TYPEISONLIST

(RIGHT.KNOWNTYPE.FULLNAME, LEFT.UNKNOWNTYPE.POSSIBLE_TYPES);
else -- neither type is known

-- the types (both of which are enumeration) are comparable if the
-- intersection of the possible types for the two unknown types is
-- not null;
return ENUMERATION.TYPELISTSIZE

(ENUMERATION.TYPELISTINTERSECTION

(LEFT.UNKNOWNTYPE.POSSIBLETYPES,
RIGHT.UNKNOWNTYPE.POSSIBLETYPES)) > 0;

end if;
else

return TRUE;
end if;

end if;

return FALSE;
0 end ISCOMPARABLE;

procedure COMBINE TYPES
(LEFT, RIGHT in DESCRIPTOR;
RESULT out DESCRIPTOR) is
RESULTLOC : VALUELOCATION;
-- assume types are comparable

begin
if LEFT.LOCATION = INDATABASE or RIGHT.LOCATION = IN-DATABASE then

RESULTLOC INDATABASE;

else
RESULTLOC INPROGRAM;

end if;

if LEFT.TYPEIS = ISKNOWN then
RESULT := LEFT;
RESULT.LOCATION RESULTLOC;

elsif RIGHT.TYPE IS = ISKNOWN then
RESULT := RIGHT;
RESULT.LOCATION RESULTLOC;

elsif CLASSOF(LEFT) = DDLDEFINITIONS.ENUMERATION then
declare

INTERSECTION : ENUMERATION.TYPELIST :

ENUMERATION.TYPELISTINTERSECTION
(LEFT.UNKNOWNTYPE.POSSIBLETYPES,
RIGHT.UNKNOWNTYPE.POSSIBLETYPES);

begin
case ENUMERATION.TYPELISTSIZE IINTERSECTTON) is

when 0 => null; -- cannot happen
when 1 =>

RESULT DESCRIPTOR'

(TYPE_IS => ISKNOWN,
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LOCATION -> RESULTLOC,
KNOWNTYPE -> ENUMERATION.TYPEONLIST

(INTERSECTION).TYPEIS);
when others =>

RESULT DESCRIPTOR'

(TYPE-IS => ISUNKNOWN,
LOCATION -> RESULTLOC,

UNKNOWNTYPE =>
UNKNOWNTYPEDESCRIPTOR'

(CLASS => DDLDEFINITIONS.ENUMERATIO1
POSSIBLETYPES => INTERSECTION));

end case;
end;

else
declare

UNKNOWN-DESCRIPTOR UNKNOWNTYPEDESCRIPTOR;
begin

46 case CLASSOF (LEFT) is
*when DDLDEFINITIONS.INTEGER =>

UNKNOWN DESCRIPTOR :=

UNKNOWNTYPEDESCRIPTOR'(CLASS => DDLDEFINITIONS.INTEGER);
when DDLDEFINITIONS.FLOAT =>

UNKNOWNDESCRIPTOR :=
UNKNOWNTYPEDESCRIPTOR'(CLASS => DDLDEFINITIONS.FLOAT);

when DDLDEFINITIONS.STRING =>

UNKNOWNDESCRIPTOR :=
UNKNOWNTYPEDESCRIPTOR'(CLASS => DDLDEFINITIONS.STRING);

when others => null; -- can't happen

end case;

RESULT := DESCRIPTOR'
(TYPE-IS => ISUNKNOWN,
LOCATION => RESULTLOC,
UNKNOWNTYPE => UNKNOWNDESCRIPTOR);

end;
-end if;

1, end COMBINETYPES;

procedure COMBINEDTYPE
(LEFT in DESCRIPTOR;

RIGHT in DESCRIPTOR;
RESULT out DESCRIPTOR;

0 COMPARABLE out COMPARABILITY) is
begin

if ISCOMPARABLE (LEFT, RIGHT) then

COMPARABLE := ISCOMPARABLE;

COMBINE_TYPES (LEFT, RIGHT, RESULT);
else

e, COMPARABLE ISNOTCOMPARABLE;
end if;
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-end COMBINEDTYPE;

procedure COMBINED TYPE
(LEFT in DDLDEFINITIONS.ACCESS TYPE DESCRIPTOR;
RIGHT in DESCRIPTOR;
RESULT : out DESCRIPTOR;
COMPARABLE out COMPARABILITY) is

begin

COMBINEDTYPE
(DESCRIPTOR'(TYPEIS => IS-KNOWN, LOCATION => IN-PROGRAM, KNOWNTYPE => LEFT),
RIGHT,
RESULT,

COMPARABLE);
end COMBINEDTYPE;

end RESULT;

3.11.24 package indexs.ada

-- indexs.ada - post process data strucs for generated index subtypes needed

with DDLDEFINITIONS;

use DDLDEFINITIONS;
package INDEX_SUBTYPE is

-- In Ada, the subtype of the index of a constrained array may be anonymous,

-- examples:

-- type DEPTNAME is new STRING(I..15);
type EMP_NAME is array(1..10) of EMPNAMECHARACTER;

-- type PRODUCTNAME is array ( NATURAL range 0.20 ) of CHARACTER;

%-- Routines to convert between program array types and the SQLOBJECT internal
-- type are produced by instantiating generic functions with the program array
-- type. The generic formal parameter for the program array type is declared
-- as "array (index_subtype) of component type", where indexsubtype and

. -- component type are also generic formal parameters. (component-type is not
-- required for the special case of strings of CHARACTERs).

-- In order for the actual program array subtype used in the instantiation to
-- match the generic formal parameter, it is necessary that the actual array
-- have the same bounds as the index_subtype actual parameter. If the actual

' -- index subtype is anonymous, the user has not given us an appropriate
subtype to use for the index subtype actual parameter. So, we generate

-- one. For the above examples, we would generate:

-- subtype DEPTNAME INDEX is POSITIVE range 1 15;

: -- subtype EMP_NAMEINDEX is INTEGER range 1 .. 10;
-- subLype PRODUCTNAMEINDEX is NATURAL range 0 .. 20;
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-- The type mark used in the subtype declaration is (in the same order as the
-- examples):

-- (1) For a derived array type, the same as the type mark that would be used
-- for the parent array type, unless the parent array type is declared by

-- an unconstrained array definition, in which case the type mark of itb
-- index subtype definition is used (the index subtype of STRING is
-- POSITIVE)

-- (2) For an array type declared with an index range, INTEGER (the only form
-- of index range currently supported by the application scanner is low

-- high, where both low and high are integers)

-- (3) For an array type declared with an index subtype indication, the type
-- mark from the subtype indication

The following information is required to know how to generate these subtype
-- declarations:

. -- (2) The name of the package in which the array type is declared - subtypes
-- are generated within nested packages corresponding to the packages in
-- which their arrays are declared, to avoid name conflicts caused by two

- -- array types with the same name, but declared in different packages

-- (2) The name of the array type

-- (3) The type mark to use in the subtype declaration

-- (4) The bounds of the index

-- All this information is present in the ACCESSTYPEDESCRIPTOR for the array
-- type. To indicate that an index subtype declaration must be generated,
-- INDEXSUBTYPE.REQUIREDFOR is called with the appropriate ACCESSTYPE_-
-- DESCRIPTOR for the array type (ACCESSSTRINGDESCRIPTOR is a subtype of

-- ACCESSTYPEDESCRIPTOR that includes only descriptors of strings):

procedure REQUIRED FOR
ARRAYTYPE : DDLDEFINITIONS.ACCESSSTRINGDESCRIPTOR );

-- INDEXSUBTYPE.POSTPROCESSING is called to produce the index subtype
-- declarations in the generated package.

procedure POSTPROCESSING;

end INDEXSUBTYPE;

3.11.25 package indexb.ada

* -- indexb.ada - post process data strucs for generated index subtypes needed

'4 95 package indexb.ada
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with TEXTPRINT, DDLDEFINITIONS, DUMMY, DATABASE;

use TEXTPRINT;
" package body INDEXSUBTYPE is

use DDLDEFINITIONS;
use DATABASE;

type REQUIREDFORENTRYRECORD;

type REQUIREDFORENTRY is access REQUIREDFORENTRYRECORD;

type REQUIREDFORENTRYRECORD is

record
ARRAYTYPE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

4" DUMMY.ACCESSTYPEDESCRIPTOR;

NEXT REQUIRED FOR REQUIRED FOR ENTRY;
end record;

- REQUIREDFORLIST REQUIRED_FORENTRY new REQUIREDFORENTRYRECORD;

function ">="

(LEFT , RIGHT : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

begin

if LEFT.SCHEMAUNIT.NAME.all > RIGHT.SCHEMAUNIT.NAME.all then
return TRUE;

elsif LEFT.SCHEMAUNIT /= RIGHT.SCHEMAUNIT then

return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then

return TRUE;
else

return FALSE;
end if;

end ">=",

procedure REQUIREDFOR
* (ARRAY_TYPE : DDLDEFINITIONS.ACCESSSTRINGDESCRIPTOR) is

TRACER : REQUIREDFORENTRY := REQUIREDFORLIST;

-- Order list by fully-qualified array type name.

begin
while TRACER.NEXTREQUIREDFOR /= null and then

ARRAY TYPE.FULLNAME )=
TRACER.NEXTREQUIRED_FOR.ARRAYTYPE.FULLNAME loop
TRACER := TRACER.NEXTREQUIREDFOR;

end loop;

v if ARRAY TYPE /= TRACERARRAYTYPE then
TRACER.NEXT REQUIRED FOR

.e. new REQUIRED FORENTRYRECORD'

(ARRAYTYPE => ARRAYTYPE,
NEXTREQUIREDFOR => TRACER.NEXTREQUIREDFOR);
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end if;

end REQUIREDFOR;

procedure POSTPROCESSING is
TRACER : REQUIREDFORENTRY := REQUIREDFORLIST.NEXTREQUIRED_FOR;
CURRENTSCHEMA : ACCESSSCHEMAUNITDESCRIPTOR;

begin
while TRACER /= null loop

CURRENT SCHEMA := TRACER.ARRAYTYPE.FULLNAME.SCHEMAUNIT;
SETINDENT (4);
PRINT ("package ");

PRINT (STRING(CURRENT_SCHEMA.NAME.all) & "_INDEXPACKAGE ");

PRINT ("is");
PRINTLINE;
while TRACER /= null and then

TRACER.ARRAYTYPE.FULLNAME.SCHEMAUNIT = CURRENTSCHEMA loop

-. SET INDENT (6);
PRINT ("subtype ");
PRINT (STRING(TRACER.ARRAYTYPE.FULLNAME.NAME.all) & "_INDEX ");

PRINT ("is ");
PRINT (STRING(TRACER.ARRAYTYPE.INDEXTYPE. FULLNAME.NAME.all));

PRIN4T (" range ");
PRINT (DATABASE.INT'IMAGE(TRACER.ARRAYTYPE.ARRAYRANGELO));

PRINT (" ..

PRINT (DATABASE.INT'IMAGE(TRACER.ARRAYTYPE.ARRAYRANGEHI));

. PRINT (";");
S' PRINTLINE;

TRACER := TRACER.NEXT_REQUIREDFOR;
end loop;
SETINDENT (4);

PRINT ("end ");
PRINT (STRING(CURRENTSCHEMA.NAME.all) & "_INDEXPACKAGE;");

PRINT_LINE;
BLANK_LINE;

end loop;

= c" end POSTPROCESSING;

end INDEXSUBTYPE;

3.11.26 package dbtypes.ada

-- dbtypes.ada - post process data strucs for strongly typed database types
U'

with DDLDEFINITIONS;

use DDLDEFINITIONS;
package DATABASETYPE is

-- SQL operations can be performed between columns (e.g., MAXTEMP and
-- NUMBERLIVINGAT HOME) and program variables (e.g., CURRENT_TEMP, of type
-- TEMPERATURE, and NUMBEROFCHILDREN, of type CHILDRENCOUNT) as in

97 package dbtypes.ada
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WHERE => MAXTEMP < CURRENTTEMP ...
WHERE => NUMBERLIVINGATHOME < NUMBEROFCHILDREN ...

-- The above examples imply that we have the following functions defined

-- ("sometype" to be discussed):

-- function "(" ( LEFT sometype ; RIGHT TEMPERATURE ) return ...
-- function "<" ( LEFT : sometype ; RIGHT CHILDRENCOUNT ) return ...

-- If "sometype" is the same in both functions, then we have a problem
-- compiling an operation where a literal is used instead of a program
-- variable (assuming that both TEMPERATURE and CHILDRENCOUNT are integer
-- types):

-- .. WHERE => MAXTEMP < 32 ...
, - -S

O -- The parameter and result type profile of the above "<" matches both
-- functions shown if "some type" is the same type in both functions. This is
-- such a common thing to program that we don't want to make the user qualify
-- all his literals, so we have to find a way to make the above operation
-- compile.

-- Obviously, the "some type" must be different in each function. We use the
-- term "strongly typed database type" to refer to the "sometype". Each
-- strongly typed database type corresponds to a program type, e.g., the

-- MAX TEMP column must have been defined of program type TEMPERATURE in order
-- for it to be comparable with the CURRENT TEMP program variable, and the

-MAX TEMP function returns the strongly typed database type corresponding to
-- program type TEMPERATURE.

-- Objects of a strongly typed database type are actually data structures that
-- describe parts of an SQL statement, such as a column name (in these
-- examples), an operation on several operands, etc. The actual details of
-- this data structure are not important to the application scanner; they are

* -- embodied in the generics that are instantiated by the generated code. (The
-- application scanner only has to know how to instantiate the generics, not
-- what's inside of them.)

-- All strongly typed database types are derived from type TYPEDSQL_OBJECT.
-- The use of derived types provides the convenience of deriving certain
-- handy conversion functions. Again, these details are not important to the
-- application scanner; they are merely provided for background.

-- For each program type x that has a corresponding strongly typed database
-- type used as a parameter or return type of a generated subprogram, the
-- following statement is generated:

.- type xTYPE is new ADASQLFUNCTIONS. TYPEDSQLOBJECT;
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-- These statements are separated into different packages nested within the
-- generated package, corresponding to the packages in which the program types
-- are declared. This is done to avoid name conflicts where types with
- identical names are declared in different source packages.

-- The information required to know how to generate the declarations of the
-- strongly typed database types therefore consists of:

-- (1) Name of the package in which the program type is declared

-- (2) Name of the program type

-- This information is included within the ACCESSFULLNAMEDESCRIPTOR for the
-- type. To indicate that a program type requires a corresponding strongly
-- typed database type, DATABASETYPE.REQUIRED_FOR is called with the ACCESS_-
-- FULLNAMEDESCRIPTOR for the program type:

procedure REQUIREDFOR

( PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- Three different post processing steps are required for the data structures
-- built to remember which strongly typed database types must be generated:

-- (1) The type declarations are produced

-- (2) In order to be able to take advantage of the handy conversion functions
-- derived by the type declarations, they must be directly visible.

-- Consequently, use clauses for the type declaration packages are
-- generated. The package generated for program types declared in source
-- package p is named pTYPEPACK.GE, so the use clause produced is

-- use p TYPEPACKAGE,.

-- (3) The pTYPEPACKAGEs are actually produced inside of another package,
-- named ADASQL. Step (2) produces a use clause within ADA SQL, making
-- the handy conversion functions directly visible from the rest of that
-- package. Direct visibility is also required outside of the ADASQL
-- package, so this step produces a use clause of the form

.. -- use ADA_SQL.p TYPEPACKAGE,.

-- Note: I think that the use clause produced by step (3) would also be
-- acceptable at the point where step (2) is used (I haven't tried compiling

-- it to make sure), but I have retained three steps for aesthetic and other
-- (equally frivolous) reasons.

-- The routines that cause the appropriate generated output to be produced for
-- each of these steps are, respectively:
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procedure POSTPROCESSINGTOPRODUCETYPEDECLARATIONS;

procedure POSTPROCESSINGTOPRODUCEUNQUALIFIEDUSECLAUSE;

procedure POST PROCESSING TO PRODUCE QUALIFIED USE CLAUSE;

end DATABASETYPE;

3.11.27 package dbtypeb.ada

-- dbtypeb.ada - post process data strucs for strongly typed database types

with TEXTPRINT, DDLDEFINITIONS, DUMMY;
use TEXTPRINT;

package body DATABASETYPE is

'. -use DDLDEFINITIONS;

type REQUIREDFORENTRY_RECORD;
type REQUIREDFORENTRY is access REQUIREDFORENTRYRECORD;

type REQUIREDFORENTRYRECORD is
record

FULLNAMEDESCRIPTOR DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR

DUMMY.ACCESSFULLNAMEDESCRIPTOR;
NEXT_REQUIREDFOR REQUIREDFORENTRY;

end record;

REQUIREDFORLIST : REQUIRED_FORENTRY new REQUIREDFORENTRY_RECORD;

function ">="

(LEFT , RIGHT : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)

return BOOLEAN is
begin

if LEFT.SCHEMAUNIT.NAME.all > RIGHT.SCHEMAUNIT.NAME.all then
return TRUE;

*elsif LEFT.SCHEMAUNIT /= RIGHT.SCHEMAUNIT then
return FALSE;

elsif LEFT.NAME.all >= RIGHT.NAME.all then
return TRUE;

else
return FALSE;

. end if;
end

procedure REQUIRED FOR
(PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
TRACER : REQUIREDFORENTRY := REQUIREDFORLIST;
-- Order list by fully-qualified program type name.

begin
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while TRACER.NEXTREQUIRED FOR /= null and then
PROGRAMTYPE >= TRACER.NEXTREQUIREDFOR.FULLNAME DESCRIPTOR loop
TRACER :- TRACER.NEXTREQUIRED_FOR;

end loop;
if PROGRAMTYPE /= TRACER.FULLNAMEDESCRIPTOR then

is TRACER.NEXT_REQUIREDFOR :=
new REQUIREDFORENTRYRECORD'

(FULLNAMEDESCRIPTOR => PROGRAMTYPE,
NEXT_REQUIREDFOR => TRACER.NEXTREQUIRED_FOR);

end if;

end REQUIREDFOR;

procedure POSTPROCESSINGTOPRODUCETYPEDECLARATIONS is
TRACER REQUIREDFORENTRY := REQUIREDFORLIST.NEXT_REQUIREDFOR;

CURRENTSCHEMA ACCESSSCHEMAUNITDESCRIPTOR;
begin

while TRACER /= null loop

CURRENTSCHEMA := TRACER.FULLNAMEDESCRIPTOR.SCHEMA_UNIT;
SETINDENT (4);
PRINT ("package ");

PRINT (STRING(CURRENTSCHEMA.NAME.all) & " TYPEPACKAGE ");

PRINT ("is");
PRINTLINE;
while TRACER /= null and then

TRACER.FULLNAMEDESCRIPTOR.SCHEMAUNIT = CURRENTSCHEMA loop

SET_INDENT (6);
PRINT ("type ");

PRINT (STRING(TRACER.FULLNAME DESCRIPTOR.NAME.all) & "_TYPE ");

PRINT ("is new ADASQLFUNCTIONS.TYPEDSQL_OBJECT;");

PRINTLINE;
TRACER := TRACER.NEXTREQUIREDFOR;

end loop;

SETINDENT (4);
PRINT ("end ");
PRINT (STRING(CURRENTSCHEMA.NAME.all) & "_TYPEPACKAGE;");

PRINTLINE;
BLANKLINE;

end loop;
"V end POSTPROCESSING TO PRODUCETYPEDECLARATIONS;

procedure POSTPROCESSINGTOPRODUCEUNQUALIFIEDUSECLAUSE is
TRACER REQUIREDFORENTRY := REQUIREDFORLIST.NEXT_REQUIREDFOR;

CURRENTSCHEMA ACCESSSCHEMAUNITDESCRIPTOR;
begin

if TRACER /= null then

SETINDENT (4);
PRINT ("use");
while TRACER /= null loop

CURRENTSCHEMA TRACER.FULLNAMEDESCRIPTOR.SCHEMAUNIT;
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PRINT

PRINT (STRING(CURRENTSCHEMA.NAME.all) & "_TYPEPACKAGE");
while TRACER /= null and then

TRACER.FULLNAMEDESCRIPTOR.SCHEMAUNIT = CURRENTSCHEMA loop
TRACER TRACER.NEXTREQUIREDFOR;

N! end loop;

if TRACER /= null then
wV PRINT (",");

end if;
end loop;
PRINT (";");

PRINTLINE;

BLANKLINE;
end if;

end POSTPROCESSINGTOPRODUCEUNQUALIFIEDUSECLAUSE;....

procedure POSTPROCESSINGTOPRODUCEQUALIFIEDUSECLAUSE is
TRACER REQUIREDFORENTRY := REQUIREDFORLIST.NEXTREQUIREDFOR;

CURRENTSCHEMA ACCESSSCHEMAUNITDESCRIPTOR;
begin

if TRACER /= null then
SETINDENT (2);
PRINT ("use");
while TRACER /= null loop

CURRENTSCHEMA := TRACER.FULLNAMEDESCRIPTOR.SCHEMAUNIT;
PRINT (" ADASQL." & STRING(CURRENTSCHEMA.NAME.all) 8

*" "_TYPE PACKAGE");
while TRACER /= null and then

TRACER.FULLNAMEDESCRIPTOR.SCHEMAUNIT = CURRENTSCHEMA loop
TRACER TRACER.NEXTREQUIREDFOR;

end loop;
if TRACER /= null then

PRINT C",");
end if;

end loop;
* PRINT (";");

PRINTLINE;
BLANKLINE;

end if;
end POSTPROCESSING TO PRODUCEQUALIFIEDUSECLAUSE;

. end DATABASETYPE;

3.11.28 package comptos.ada

-- comptos.ada - post process data strucs for CONVERTCOMPONENT TO CHARACTER

with DDL_DEFINITIONS;

* use DDLDEFINITIONS;
package CONVERTCOMPONENTTOCHARACTER is

4-,
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-- Ada/SQL permits strings to be arrays with components of any type derived
-- from CHARACTER. In its internal data structures, Ada/SQL stores strings as

-- STRINGs. An array program value is converted to its internal
-- representation by a function instantiated from a generic string conversion
-- function. There is one string conversion function instantiated for each

-- program string type that must be converted to internal representation.

-- If the component type of the program string type is not CHARACTER, then the
-- string conversion function for that type must convert the program value
-- character by character, explicitly converting each program component to
-- type CHARACTER. This explicit conversion is performed by a function called

l-- CONVERTCOMPONENT TOCHARACTER, which is a generic formal subprogram to
-- the generic string conversion function. The application scanner generates
-- the required subprograms named CONVERTCOMPONENTTOCHARACTER, so that each
-- string conversion function instantiation uses the correct component
-- conversion function by default (no actual parameter need be supplied to
-- the instantiation for the CONVERTCOMPONENT TO CHARACTER generic formal
-- subprogram.)

-- There is one CONVERTCOMPONENT TO CHARACTER function generated for each
-- type, other than CHARACTER, used as the component type of a string program
-- type that must be converted to internal representation. Since the

-- functions rely on the fact that the component type is derived from

* -- CHARACTER, they cannot be merely instantiated from generics, but must be
-- completely written. In what follows, type_name represents the fully
-- qualified name of a component type. If the type is defined in a DDL
-- package, typename will be of the form libraryunit.ADASQL.type_simple_-
-- name. If the type is defined in a predefined package, type_name will be
-- of the form libraryunit.typesimple name.

-- The specification of each CONVERTCOMPONENTTOCHARACTER function is:

-- function CONVERTCOMPONENTTOCHARACTER ( C: typename

-- return CHARACTER;

-- The corresponding body is:

-- function CONVERTCOMPONENTTOCHARACTER ( C: typename

-- return CHARACTER is

-- begin

-- return CHARACTER ( C );
end CONVERTCOMPONENTTOCHARACTER;

-- The only information required to produce each CONVERTCOMPONENTTO -

-- CHARACTER function is the fully qualified name of the type involved. This
-- information is found in the ACCESSFULLNAMEDESCRIPTOR for the type, and
-- it is a pointer to that data structure that is passed to CONVERT_-
-- COMPONENT TO CHARACTER.REQUIREDFOR to indicate that a component conversion

S-- function is to be generated for the indicated type. CONVERTCOMPONENTTO_-
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-- CHARACTER.REQUIREDFOR is called whenever it is determined that a component
-- conversion function is required; it automatically avoids generating
-- duplicate functions.

procedure REQUIREDFOR
( COMPONENTTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- There are two post processing steps for the CONVERTCOMPONENTTOCHARACTER
-- functions: producing the specifications and producing the bodies. These

-- two steps are performed by CONVERTCOMPONENT TO CHARACTER.SPECPOST_-
-PROCESSING and CONVERT COMPONENT TO CHARACTER.BODY POST PROCESSING.

procedure SPECPOSTPROCESSING;

procedure BODYPOSTPROCESSING;

end CONVERTCOMPONENTTOCHARACTER;

* 3.11.29 package comptob.ada

-- comptob.ada - post process data strucs for CONVERTCOMPONENTTOCHARACTER

with TEXTPRINT, DDLDEFINITIONS, DUMMY;

use TEXTPRINT;
package body CONVERTCOMPONENTTOCHARACTER is

use DDLDEFINITIONS;

type REQUIREDFORENTRYRECORD;
type REQUIREDFORENTRY is access REQUIREDFORENTRYRECORD;

type REQUIREDFORENTRYRECORD is
record

01. FULLNAMEDESCRIPTOR DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR

DUMMY.ACCESSFULLNAMEDESCRIPTOR;
NEXTREQUIREDFOR : REQUIREDFORENTRY;

* end record;

VREQUIREDFORLIST : REQUIREDFORENTRY := new REQUIREDFORENTRY RECORD;

function ">="

(LEFT , RIGHT : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)

return BOOLEAN is

.4- begin
if LEFT.FULL PACKAGE NAME.all > RIGHT.FULL PACKAGE NAME.all then

/5 return TRUE;

/5 elsif LEFT.FULLPACKAGENAME.all /= RIGHT.FULLPACKAGENAME.all then
return FALSE;

elsif LEFT.NAME.all >= RIGHT.NAME.all then

W., return TRUE;
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else

return FALSE;
end if;

% end ">=";

40 procedure REQUIREDFOR
(COMPONENTTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

TRACER : REQUIREDFORENTRY := REQUIREDFORLIST;

-- Order list by fully-qualified component type name.

begin
while TRACER.NEXTREQUIRED FOR /- null and then

COMPONENTTYPE >= TRACER.NEXTREQUIREDFOR.FULLNAMEDESCRIPTOR loop
TRACER := TRACER.NEXT_REQUIRED_FOR;

end loop;
if COMPONENTTYPE /= TRACER.FULLNAMEDESCRIPTOR then

TRACER.NEXTREQUIREDFOR :=
new REQUIREDFORENTRYRECORD'

(FULLNAMEDESCRIPTOR => COMPONENTTYPE,
* NEXTREQUIREDFOR => TRACER.NEXT_REQUIREDFOR);

9 end if;

end REQUIREDFOR;

procedure SPECPOSTPROCESSING is
TRACER : REQUIREDFORENTRY := REQUIREDFORLIST.NEXT_REQUIRED_FOR;

begin
while TRACER /= null loop

SETINDENT (2);

PRINT ("function CONVERTCOMPONENTTOCHARACTER");

PRINT_LINE;
ASETINDENT (4);

PRINT ("( C - ");

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.FULLPACKAGENAME.all) & ".");

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.NAME.all));

PRINT (" )");
PRINTLINE;

*- PRINT ("return CHARACTER;");
PRINTLINE;

BLANKLINE;
TRACER := TRACER.NEXTREQUIREDFOR;

end loop;
end SPEC POSTPROCESSING;

procedure BODYPOSTPROCESSING is

TRACER - REQUIREDFORENTRY := REQUIREDFORLIST.NEXT_REQUIRED_FOR;

begin
while TRACER /= null loop

SETINDENT (2);

PRINT ("function CONVERTCOMPONENTTOCHARACTER");
PRINT_LINE;
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SETINDENT (4);
PRINT ("( C : ");
PRINT (STRING(TRACER.FULLNAME_DESCRIPTOR.FULLPACKAGENAME.all) & ".");

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.NAME.all));
PRINT (" )");

PRINTLINE;
PRINT ("return CHARACTER is");

PRINTLINE;

SETINDENT (2);

PRINT ("begin");
PRINTLINE;

SETINDENT (4);
PRINT ("return CHARACTER ( C );");

PRINTLINE;
SETINDENT (2);.PRINT ("end CONVERT COMPONENT TO CHARACTER;");

PRINTLINE;

BLANKLINE;

TRACER := TRACER.NEXTREQUIRED_FOR;
end loop;

end BODYPOSTPROCESSING;

end CONVERTCOMPONENTTOCHARACTER;

3.11.30 package chartos.ada

-- chartosada - post process data strucs for CONVERTCHARACTERTOCOMPONENT

with DDLDEFINITIONS;
package CONVERTCHARACTERTOCOMPONENT is

-- Ada/SQL permits strings to be arrays with components of any type derived
-- from CHARACTER. When processing data returned from the database, Ada/SQL
-- stores strings as STRINGs. For passing it back to an application program,
-- this returned data is converted to its program array type by an INTO

d -- procedure instantiated from a generic string INTO procedure. There is one

* -- string INTO procedure instantiated for each program string type that may be
-- returned to the application program.

.... -- The generic INTO procedure converts the returned database STRING into the

-- program array type character by character, explicitly converting each
-- program component to type CHARACTER. (This conversion is unnecessary for
-- program array types of CHARACTER, but I figured that the INTO procedure
-- would probably have to be looking at each character of the result anyway,

-- in order to decode where a particular column result stops and the next one
-- starts, so why not let it call the conversion routine in all instances? If
-- the conversion routine is INLINEd, then it doesn't generate any code
-- anyway. I did not bother with pragma INLINE in the example, but it could

-be easily added since the entire generated package is now [will soon be)
-- magically produced by computer.)

package chartos.ada 106



C_

UNCLASSIFIED

-- This explicit conversion is performed by a function called CONVERT_-
-- CHARACTERTOCOMPONENT, which is a generic formal subprogram to the generic
-- INTO procedure. The application scanner generates the required functions

-. -- named CONVERTCHARACTER TO COMPONENT, so that each INTO procedure

-- instantiation uses the correct component conversion function by default (no
-- actual parameter need by supplied to the instantiation for the CONVERT_-
-- CHARACTERTOCOMPONENT generic formal subprogram.)

-- There is one CONVERTCHARACTERTOCOMPONENT function generated for each
-- type, including CHARACTER, used as the component type of a string program
-- type that is retrieved from the database. Since the functions rely on the

*Q -- fact that the component type is derived from CHARACTER, they cannot be
-- merely instantiated from generics, but must be completely written. In
-- what follows, type_name represents the fully qualified name of a component

% -- type. If the type is defined in a DDL package, type name will be of the
-- form libraryunit.ADA_SQL.type_simple name. If the type is defined in a
-- predefined package, typename will be of the form libraryunit.type_-
-- simplename. This includes STANDARD.CHARACTER -- the hand-generated

-- package for the runtime example used a typename of CHARACTER, but
-- STANDARD.CHARACTER is easier to program (no need to check for special
-- case), and may be used.

-- The specification of each CONVERTCHARACTERTOCOMPONENT function is:

-- function CONVERTCHARACTERTOCOMPONENT ( C : CHARACTER
return typename;

-- The corresponding body is:

-- function CONVERTCHARACTER TO COMPONENT ( C : CHARACTER
-- return typename is

-- begin

-- return typename ( C );
end CONVERTCHARACTERTOCOMPONENT;

.

-' -- Where typename was CHARACTER, the hand-generated package for the runtime
-- example did not apply the conversion function in the body, saying just
-- "return C;". There is certainly no harm in applying a type conversion
-- function to STANDARD.CHARACTER, and this may be done, rather than program
-- for the special case.

S-- The only information required to produce each CONVERTCHARACTERTO -

-- COMPONENT function is the fully qualified name of the type involved. This
-- information is found in the ACCESSFULLNAMEDESCRIPTOR for the type, and
-- it is a pointer to that data structure that is passed to CONVERT -
-- CHARACTER TO COMPONENT.REQUIREDFOR to indicate that a component conversion

a -- function is to be generated for the indicated type. CONVERTCHARACTERTO_-
-- COMPONENT.REQUIREDFOR is called whenever it is determined that a component
-- conversion function is required; it automatically avoids generating
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-duplicate functions.

procedure REQUIREDFOR
(COMPONENT-TYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR )

-There are two post processing steps for the CONVERTCHARACTERTOCOMPONENT
-functions: producing the specifications and producing the bodies. These
-two steps are performed by CONVERTCHARACTERTOCOMPONENT.SPECPOST_-
-PROCESSING and CONVERTCHARACTERTOCOMPONENT.BODYPOSTPROCESSING.

procedure SPECPOSTPROCESSING;

procedure BODYPOSTPROCESSING;

end CONVERTCHARACTERTOCOMPONENT;

3.11.31 package chartob.ada

-- chartob.ada - post process data strucs for CONVERTCHARACTERTOCOMPONENT

with TEXTPRINT, DDLDEFINITIONS, DUMMY;
use TEXT_PRINT;

package body CONVERTCHARACTERTOCOMPONENT is

use DDLDEFINITIONS;

type REQUIRED_-FOR_-ENTRY_-RECORD;
type REQUIREDFORENTRY is access REQUIREDFORENTRYRECORD;

type REQUIREDFORENTRYRECORD is
record

FULLNAMEDESCRIPTOR :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
% DUMMY.ACCESSFULLNAMEDESCRIPTOR;

NEXTREQUIRED_FOR :REQUIREDFORENTRY;

end record;

* REQUIREDFORLIST : REQUIREDFORENTRY := new REQUIREDFORENTRYRECORD;

function
(LEFT , RIGHT : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

begin
*if LEFT.FULL_-PACKAGENAME.all > RIGHT.FULLPACKAGENAME.all then

return TRUE;
elsif LEFT.FULLPACKAGENAME~all /= RIGHT.FULLPACKAGENAME.all then

return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then

return TRUE;
else

return FALSE;
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end if;
end ">)H ;

procedure REQUIRED__FOR

= (COMPONENTTYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

TRACER :REQUIREDFORENTRY := REQUIRED_FORLIST;

-- Order list by fully-qualified component type name.

begin
while TRACER.NEXTREQUIREDFOR /= null and then

.1 COMPONENTTYPE >= TRACER.NEXTREQUIREDFOR.FULLNAMEDESCRIPTOR loop
TRACER :=TRACER.NEXTREQUIREDFOR;

* end loop;
if COMPONENTTYPE /= TRACER.FULLNAMEDESCRIPTOR then

TRACER.NEXTREQUIREDFOR :=

N new REQUIREDFORENTRYRECORD'
(FULL NAMEDESCRIPTOR => COMPONENTTYPE,

NEXT_REQUIRED_FOR -> TRACER.NEXTREQUIRED_FOR);
end if;

4 end REQUIREDFOR;

procedure SPECPOSTPROCESSING is
TRACER :REQUIREDFORENTRY :=REQUIREDFORLIST.NEXTREQUIREDFOR;

begin
while TRACER /= null loop

SETINDENT (2);
PRINT ("function CONVERTCHARACTERTOCOMPONENT ( C :CHARACTER ))
PRINT_LINE;
PRINT ("return")
PRINT (STRING(TRACER.FULL_-NAMEDESCRIPTOR.FULLPACKAGENAME.all) & .)

* PRINT (STRING(TRACER. FULLNAMEDESCRIPTOR. NAME. all));

PRINT (";");

PRINT_LINE;

BLANK_LINE;
TRACER :=TRACER.NEXTREQUIREDFOR;

end loop;

* end SPEC POST PROCESSING;

procedure BODYPOSTPROCESSING is

TRACER :REQUIREDFORENTRY :=REQUIREDFORLIST.NEXTREQUIREDFOR;
begin

while TRACER /= null loop

SETINDENT (2);
PRINT ("function CONVERTCHARACTERTOCOMPONENT (C CHARACTER ))

PRINTLINE;
PRINT ("return';
PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.FULLPACKAGENAME.all) & .)

PRINT (STRING(TRACER. FULLNAMEDESCRIPTOR.NAME. all));

PRINT (" is");
PRINT_LINE;
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PRINT ("begin");
PRINTLINE;
PRINT ("return ");

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.FULLPACKAGENAME.all) & ".");

PRINT (" ( C );");

PRINTLINE;
PRINT ("end CONVERTCHARACTERTOCOMPONENT;");
PRINTLINE;

BLANKLINE;
TRACER := TRACER.NEXTREQUIREDFOR;

end loop;
end BODYPOSTPROCESSING;

4i end CONVERTCHARACTERTOCOMPONENT;

3.11.32 package tables.ada

* -- tables.ada - miscellaneous routines for handling table names

with DDLDEFINITIONS;
package TABLE is

-- The DDL reader requires that table names be unique within authorization
-- identifier. In this implementation, however, the application scanner does
-- not recognize authorization identifiers as part of table names. It is
-- therefore possible for references to tables to be ambiguous. We do not
-- allow this. When processing a table name, there are therefore three
-- possible outcomes, of which only the last is not an error, as given by
-- values of the following enumeration type:

type NAMESTATUS is ( NAMEUNDEFINED , NAMEAMBIGUOUS , NAME_UNIQUE );

-- TABLE.DESCRIPTOR FOR determines the TABLE.NAMESTATUS for the given table
-- name (specified in its string representation), and locates the ACCESS_-
-- TYPEDESCRIPTOR for the table (value valid if and only if TABLE.NAME -

-- UNIQUE).

procedure DESCRIPTORFOR

NAME : in STRING;
STATUS out NAMESTATUS;
DESCRIPTOR : out DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR );

end TABLE;

3.11.33 package tableb.ada

with DDLDEFINITIONS, DDLVARIABLES;

use DDLDEFINITIONS, DDLVARIABLES;
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package body TABLE is
procedure DESCRIPTORFOR

(NAME in STRING;
STATUS out NAMESTATUS;
DESCRIPTOR out DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR) is

TABLEDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
DDLVARIABLES.FIRST_TABLE;

COUNT NATURAL := 0;

begin
* while TABLEDES /= null loop

if NAME = STRING (TABLE_DES.FULLNAME.NAME.all) then

DESCRIPTOR := TABLEDES;
COUNT := COUNT + 1;

end if;
TABLEDES := TABLEDES.NEXTTYPE;

4 end loop;
if COUNT = 0 then

DESCRIPTOR := null;
STATUS := NAMEUNDEFINED;'p

elsif COUNT = 1 then
STATUS := NAMEUNIQUE;

Velse
DESCRIPTOR := null;
STATUS := NAMEAMBIGUOUS;

end if;
end DESCRIPTORFOR;

end TABLE;

3.11.34 package pdtypes.ada

-- pdtypes.ada - functions to identify predefined (STANDARD or DATABASE) types

with DDLDEFINITIONS;

package PREDEFINEDTYPE is

-- This package provides access to the ACCESSTYPEDESCRIPTORs of certain
-- predefined (e.g., in the packages STANDARD and DATABASE) types. Since we
-- use ACCESSTYPEDESCRIPTOR values in comparisons, these values must be the
-- actual unique descriptors created to represent these types in the DDL
-- data structures.

package STANDARD is

function INTEGER return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
function FLOAT return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

function STRING return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

function CHARACTER return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
function BOOLEAN return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
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end STANDARD;

package DATABASE is

function INT return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
function DOUBLEPRECISION return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
function CHAR return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
function COLUMNNUMBER return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

end DATABASE;

package CURSORDEFINITION is

function CURSOR NAME return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

end CURSOR DEFINITION;

end PREDEFINEDTYPE;

3.11.35 package pdtypeb.ada

-- pdtypes.ada - functions to identify predefined (STANDARD or DATABASE) types

with DDLDEFINITIONS, DDLVARIABLES;
use DDLDEFINITIONS;

package body PREDEFINED-TYPE is

STANDARDINTEGER DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;
STANDARDFLOAT DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;
STANDARDSTRING DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;
STANDARDCHARACTER DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;
STANDARDBOOLEAN DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;

N DATABASEINT DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR := null;DATABASEDOUBLEPRECISION DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR : null;
DATABASE-CHAR VDDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;
DATABASECOLUMNNUMBER DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR null;

CDEFCURSORNAME DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR := null;

00. function FINDTYPEDESCRIPTOR
(PAK-NAME STRING;

'L TYPENAME STRING)
return DDLDEFINITIONS.ACCESS TYPEDESCRIPTOR is

TYPEDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
DDLVARIABLES.FIRSTTYPE;

begin
while TYPE DES /= null loop

if PAKNAME = STRING (TYPE DES.FULLNAME.FULLPACKAGENAME.all) and then
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4.

TYPENAME = STRING (TYPEDES.FULLNAME.NAME.all) then

return TYPEDES;
end if;
TYPEDES := TYPEDES.NEXTTYPE;

.end loop;

4; return null;
end FINDTYPEDESCRIPTOR;

.W

package body STANDARD is

function INTEGER

b return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is
begin

if STANDARDINTEGER = null then
STANDARDINTEGER = FINDTYPEDESCRIPTOR ("STANDARD", "INTEGER");

end if;
return STANDARDINTEGER;

end INTEGER;

function FLOAT
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin

if STANDARDFLOAT = null then
STANDARDFLOAT FINDTYPEDESCRIPTOR ("STANDARD", "FLOAT");

end if;

return STANDARDFLOAT;

end FLOAT;

function STRING
* return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin

if STANDARD STRING = null then

STANDARDSTRING FINDTYPEDESCRIPTOR ("STANDARD", "STRING");

e end if;

return STANDARD_STRING;
end STRING;

function CHARACTER
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin
if STANDARDCHARACTER - null then
STANDARDCHARACTER - FINDTYPE DESCRIPTOR ("STANDARD", "CHARACTER");

end if;
return STANDARDCHARACTER;

end CHARACTER;

function BOOLEAN

return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin
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if STANDARDBOOLEAN = null then
STANDARDBOOLEAN FINDTYPEDESCRIPTOR ("STANDARD", "BOOLEAN");

end if;
return STANDARDBOOLEAN;

end BOOLEAN;

end STANDARD;

package body DATABASE is

function INT
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin

if DATABASEINT = null then
DATABASEINT FINDTYPEDESCRIPTOR ("DATABASE", "INT");

end if;

return DATABASEINT;
end INT;

function DOUBLE PRECISION
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin

if DATABASE DOUBLEPRECISION = null then
DATABASEDOUBLEPRECISION

FINDTYPEDESCRIPTOR ("DATABASE", "DOUBLEPRECISION");
S end if;

return DATABASEDOUBLEPRECISION;
end DOUBLEPRECISION;

function CHAR
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin
if DATABASECHAR = null then

" DATABASE CHAR FIND TYPE DESCRIPTOR ("DATABASE", "CHAR");
end if;
return DATABASECHAR;

end CHAR;

function COLUMN NUMBER

return DDL DEFINITIONS.ACCESSTYPE DESCRIPTOR is
begin

if DATABASECOLUMNNUMBER = null then
DATABASECOLUMNNUMBER

FINDTYPEDESCRIPTOR ("DATABASE", "COLUMNNUMBER");
end if;
return DATABASECOLUMNNUMBER;

end COLUMNNUMBER;

end DATABASE;
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package body CURSOR-DEFINITION IS

function CURSORNAME
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin

if CDEFCURSORNAME = null then
CDEFCURSORNAME

FINDTYPEDESCRIPTOR ("CURSORDEFINITION", "CURSORNAME");

end if;
return CDEFCURSORNAME;

end CURSORNAME;

*end CURSORDEFINITION;

end PREDEFINEDTYPE;

3.11.36 package ddLadd-des-spec.ada

with DDLDEFINITIONS, DDLVARIABLES;

use DDLDEFINITIONS, DDLVARIABLES;

package ADDDESCRIPTORROUTINES is

procedure ADDYETTODODESCRIPTOR
(NEWYETTODODESCRIPTOR in out

ACCESSYETTODODESCRIPTOR);

procedure ADDSCHEMAUNITDESCRIPTOR
(NEWSCHEMAUNITDESCRIPTOR in out

ACCESSSCHEMAUNITDESCRIPTOR);

procedure ADDWITHEDUNITDESCRIPTOR
(NEWWITHEDUNITDESCRIPTOR in out

ACCESSWITHEDUNITDESCRIPTOR;
OURSCHEMAUNIT : in out

ACCESSSCHEMAUNITDESCRIPTOR);

procedure ADDUSEDPACKAGEDESCRIPTOR
(NEW_USED_PACKAGEDESCRIPTOR in out

ACCESSUSEDPACKAGEDESCRIPTOR;

OURSCHEMAUNIT : in out
ACCESSSCHEMAUNITDESCRIPTOR);

procedure ADDDECLAREDPACKAGEDESCRIPTOR
(NEWDECLAREDPACKAGEDESCRIPTOR : in out

ACCESSDECLAREDPACKAGEDESCRIPTOR;
OURSCHEMAUNIT : in out

ACCESSSCHEMAUNITDESCRIPTOR);

procedure ADDIDENTIFIERDESCRIPTOR

(NEWIDENTIFIERDESCRIPTOR in out
ACCESSIDENTIFIERDESCRIPTOR);
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procedure ADDFULLNAMEDESCRIPTOR

(NEWFULLNAMEDESCRIPTOR in out
%: ACCESS FULL NAMEDESCRIPTOR;

OURIDENTIFIERDESCRIPTOR in out
K' ACCESSIDENTIFIERDESCRIPTOR);

procedure ADDTYPEDESCRIPTOR

(NEWTYPEDESCRIPTOR in out
ACCESSTYPEDESCRIPTOR);

procedure ADDVARIABLETYPEDESCRIPTOR

(NEWTYPEDESCRIPTOR in out
ACCESSTYPEDESCRIPTOR);

procedure ADD RECORD TYPE DESCRIPTOR
(NEW TYPEDESCRIPTOR in out

.ACCESSTYPEDESCRIPTOR);

- procedure ADDLITERALDESCRIPTOR
.- (NEWLITERALDESCRIPTOR in out

ACCESS LITERAL DESCRIPTOR;

OURENUMERATIONDES in out
ACCESSENLTMERATIONDESCRIPTOR);

procedure ADDENUMLITDESCRIPTOR
(NEWENUMLITDESCRIPTOR : out ACCESSENUMLITDESCRIPTOR);

Jprocedure ADDFULLENUMLITDESCRIPTOR
(NEWFULLENUMLITDESCRIPTOR in out ACCESSFULLENUMLITDESCRIPTOR;

OURENUMLITDESCRIPTOR in out ACCESSENUMLITDESCRIPTOR);

end ADDDESCRIPTORROUTINES;

3.11.37 package ddLadd-des.ada

package body ADDDESCRIPTORROUTINES is

-- ADD-YET TO DO DESCRIPTOR

..-- if this is the first yet-to-do defined set the first pointer
*" -- otherwise set the "next" pointer in the previously last yet-to-do to

-- point to this new yet-to-do

-- set the previous pointer in this new yet-to-do to point to the
-- old last yet-to-do

-- and now the new yet-to-do is the last one

procedure ADDYETTODODESCRIPTOR
(NEW YET TO DO DESCRIPTOR in out ACCESS YET TO DO DESCRIPTOR) is
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begin
if LASTYETTODO f null then
FIRSTYETTODO NEWYETTODODESCRIPTOR;

else
LASTYETTODO.NEXTYETTODO := NEWYETTODODESCRIPTOR;

end if;
NEWYETTODODESCRIPTOR.PREVIOUSYETTODO := LASTYETTODO;
LASTYETTODO := NEWYETTODODESCRIPTOR;

end ADDYETTODODESCRIPTOR;

-- ADDSCHEMAUNITDESCRIPTOR

-- if this is the first schema unit defined set the first pointer
-- otherwise set the "next" pointer in the previously last schema unit to
-- point to this new schema unit
-- set the previous pointer in this new schema unit to point to the
-- old last schema unit
-- and now the new schema unit is the last one

procedure ADDSCHEMAUNITDESCRIPTOR
(NEWSCHEMAUNITDESCRIPTOR ; in out ACCESSSCHEMAUNITDESCRIPTOR) is

begin
if LASTSCHEMAUNIT = null then
FIRSTSCHEMAUNIT NEWSCHEMAUNITDESCRIPTOR;

else
LASTSCHEMAUNIT.NEXTSCHEMAUNIT := NEWSCHEMAUNITDESCRIPTOR;

end if;
NEWSCHEMAUNITDESCRIPTOR.PREVIOUSSCHEMAUNIT := LASTSCHEMAUNIT;
LASTSCHEMAUNIT := NEWSCHEMAUNITDESCRIPTOR;

end ADDSCHEMAUNITDESCRIPTOR;

-- ADDWITHEDUNITDESCRIPTOR

-- if this is the first withed unit defined for this schema unit set the

-- first pointer
otherwise set the "next" pointer in the previously last withed unit to

-- point to this new withed unit
-- set the previous pointer in this new withed unit to point to the
-- old last withed unit
-- and now the new withed unit is the last one pointed to by the schema

procedure ADDWITHEDUNITDESCRIPTOR
((NEWWITHEDUNITDESCRIPTOR in out ACCESSWITHEDUNITDESCRIPTOR;

OURSCHEMAUNIT in out ACCESSSCHEMAUNITDESCRIPTOR) is
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begin
if OURSCHEMAUNIT.LASTWITHED null then
OURSCHEMAUNIT.FIRSTWITHED : NEWWITHEDUNITDESCRIPTOR;

else
OURSCHEMAUNIT.LASTWITHED.NEXTWITHED : NEWWITHEDUNITDESCRIPTOR;

end if;
NEWWITHEDUNITDESCRIPTOR.PREVIOUSWITHED : OURSCHEMAUNIT.LASTWITHED;
OURSCHEMAUNIT.LASTWITHED - NEWWITHEDUNIT DESCRIPTOR;

end ADDWITHEDUNITDESCRIPTOR;

-- ADDUSEDPACKAGEDESCRIPTOR

-A -- if this is the first used unit defined for this schema unit set the
-- first pointer
-- otherwise set the "next" pointer in the previously last used unit to
-- point to this new used unit
-- set the previous pointer in this new used unit to point to the

,.-. -- old last used unit
-- and now the new used unit is the last one pointed to by the schema

procedure ADDUSEDPACKAGEDESCRIPTOR

(NEWUSEDPACKAGEDESCRIPTOR in out ACCESSUSEDPACKAGEDESCRIPTOR;
OURSCHEMAUNIT in out ACCESSSCHEMAUNITDESCRIPTOR) is

begin
if OURSCHEMAUNIT.LASTUSED = null then
OUR SCHEMAUNIT.FIRSTUSED NEWUSEDPACKAGEDESCRIPTOR;

else
OURSCHEMAUNIT.LASTUSED.NEXTUSED := NEWUSEDPACKAGEDESCRIPTOR;

end if;
NEWUSEDPACKAGEDESCRIPTOR.PREVIOUSUSED := OURSCHEMAUNIT.LAST_USED;

' OURSCHEMAUNIT.LASTUSED := NEWUSEDPACKAGEDESCRIPTOR;
end ADDUSEDPACKAGEDESCRIPTOR;

------

-- ADDDECLAREDPACKAGEDESCRIPTOR

-- if this is the first declared package for this schema unit set the
-- first pointer

S-- otherwise set the "next" pointer in the previously last declared package
-- to point to this new declared package
-- set the previous pointer in this new declared package to point to the
-- old last declared package
-- and now the new declared package is the last one pointed to by the schema

procedure ADDDECLAREDPACKAGEDESCRIPTOR
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(NEWDECLAREDPACKAGEDESCRIPTOR in out
ACCESSDECLAREDPACKAGEDESCRIPTOR;

OURSCHEMAUNIT : in out ACCESSSCHEMAUNITDESCRIPTOR) is
begin

if OURSCHEMAUNIT.LASTDECLAREDPACKAGE = null then
* OURSCHEMAUNIT.FIRSTDECLAREDPACKAGE

NEWDECLAREDPACKAGEDESCRIPTOR;

else

OURSCHEMAUNIT.LASTDECLAREDPACKAGE.NEXTDECLARED
NEWDECLAREDPACKAGEDESCRIPTOR;

end if;
I qIINEWDECLAREDPACKAGEDESCRIPTOR.PREVIOUSDECLARED :

OURSCHEMAUNIT.LAST DECLAREDPACKAGE;
OURSCHEMAUNIT.LASTDECLAREDPACKAGE := NEWDECLAREDPACKAGEDESCRIPTOR;

end ADDDECLAREDPACKAGEDESCRIPTOR;

-- ADDIDENTIFIERDESCRIPTOR

-- if this is the first declared identifier set the first pointer
*. -- otherwise set the "next" pointer in the previously last identifier

-- to point to this new identifier

i -- set the previous pointer in this new identifier to point to the
-- old last identifier

-- and now the new identifier is the last one

procedure ADDIDENTIFIERDESCRIPTOR

(NEWIDENTIFIERDESCRIPTOR : in out ACCESSIDENTIFIERDESCRIPTOR) is
d begin

if LASTIDENTIFIER = null then
FIRSTIDENTIFIER NEWIDENTIFIERDESCRIPTOR;

else
LASTIDENTIFIER.NEXTIDENT := NEWIDENTIFIERDESCRIPTOR;

end if;
- NEWIDENTIFIERDESCRIPTOR.PREVIOUSIDENT := LASTIDENTIFIER;
ILASTIDENTIFIER := NEWIDENTIFIERDESCRIPTOR;

end ADDIDENTIFIERDESCRIPTOR;

|" -- ADDFULLNAMEDESCRIPTOR

-- if this is the first declared full name for this identifier set the first
-- pointer

-- otherwise set the "next" pointer in the previously last full name

-- to point to this new full name

-- set the previous pointer in this new full name to point to the old last full

119 package ddLadd-des.ada

I



N

UNCLASSIFIED

-- name in the identifier descriptor
-- and now the new full name is the last one for this identifier

procedure ADDFULLNAMEDESCRIPTOR

a, (NEWFULLNAMEDESCRIPTOR in out ACCESSFULLNAMEDESCRIPTOR;
OURIDENTIFIERDESCRIPTOR in out ACCESSIDENTIFIERDESCRIPTOR) is

begin

if OURIDENTIFIERDESCRIPTOR.LASTFULLNAME = null then
OURIDENTIFIERDESCRIPTOR.FIRSTFULLNAME : NEWFULLNAMEDESCRIPTOR;

else
OURIDENTIFIERDESCRIPTOR.LASTFULLNAME.NEXTNAME :

NEWFULLNAMEDESCRIPTOR;

end if;
NEWFULLNAMEDESCRIPTOR.PREVIOUSNAME

-OURIDENTIFIERDESCRIPTOR.LASTFULLNAME;

OURIDENTIFIERDESCRIPTOR.LASTFULLNAME := NEWFULLNAMEDESCRIPTOR;
'p. end ADDFULLNAMEDESCRIPTOR;

-- ADDTYPEDESCRIPTOR

-- if this is the first type set the first pointer
-- otherwise set the "next" pointer in the previously last type to point
-- to this new type
-- set the previous pointer in this new type to point to the old last type

-- and now the new type is the last one

procedure ADDTYPEDESCRIPTOR
(NEWTYPEDESCRIPTOR : in out ACCESSTYPEDESCRIPTOR) is

begin
if LASTTYPE = null then

FIRSTTYPE NEWTYPEDESCRIPTOR;
.' else

'V LASTTYPE.NEXTTYPE := NEWTYPEDESCRIPTOR;
end if;
NEWTYPEDESCRIPTOR.PREVIOUSTYPE := LASTTYPE;

LASTTYPE := NEWTYPEDESCRIPTOR;
end ADDTYPEDESCRIPTOR;

-- ADDVARIABLETYPEDESCRIPTOR

-- if this is the first variable set the first pointer
J. -- otherwise set the "next" pointer in the previously last variable to point

-- to this new variable

-' -- set the previous pointer in this new variable to point to the
old last variable
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-- and now the new variable is the last one

procedure ADDVARIABLETYPEDESCRIPTOR
(NEWTYPEDESCRIPTOR : in out ACCESSTYPEDESCRIPTOR) is

begin
if LASTVARIABLE = null then
FIRSTVARIABLE : NEWTYPEDESCRIPTOR;

else
LASTVARIABLE.NEXTTYPE := NEWTYPEDESCRIPTOR;

end if;
NEWTYPEDESCRIPTOR.PREVIOUSTYPE := LASTVARIABLE;

0 LASTVARIABLE := NEWTYPEDESCRIPTOR;
end ADDVARIABLETYPEDESCRIPTOR;

-- ADDRECORDTYPEDESCRIPTOR

S-- if this is the first table set the first pointer
-- otherwise set the "next" pointer in the previously last table to point
-- to this new table
-- set the previous pointer in this new table to point to the old last table
-- and now the new table is the last one

procedure ADDRECORDTYPEDESCRIPTOR
(NEWTYPEDESCRIPTOR : in out ACCESSTYPEDESCRIPTOR) is

begin
if LASTTABLE = null then
FIRSTTABLE NEWTYPEDESCRIPTOR;

*else
A LASTTABLE.NEXTTYPE := NEWTYPEDESCRIPTOR;

end if;
NEWTYPEDESCRIPTOR.PREVIOUSTYPE := LASTTABLE;
LASTTABLE := NEWTYPEDESCRIPTOR;

end ADDRECORDTYPEDESCRIPTOR;

-- ADDLITERALDESCRIPTOR

S-- if this is the first literal defined for this enumeration type set the
-- first pointer
-- otherwise set the "next" pointer in the previously last literal to
-- point to this new literal
-- set the previous pointer in this new literal to point to the
-- old last literal

L -- and now the new literal is the last one pointed to by the enumeration type
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procedure ADDLITERALDESCRIPTOR
(NEWLITERALDESCRIPTOR in out ACCESSLITERALDESCRIPTOR;

* OURENUMERATIONDES in out ACCESSENUMERATIONDESCRIPTOR) is
begin

if OURENUMERATIONDES.LASTLITERAL = null then
OURENUMERATIONDES.FIRSTLITERAL : NEWLITERALDESCRIPTOR;

else
OURENUMERATIONDES.LASTLITERAL.NEXTLITERAL := NEWLITERALDESCRIPTOR;

end if;
NEWLITERALDESCRIPTOR.PREVIOUSLITERAL

OURENUMERATIONDES.LASTLITERAL;
OURENUMERATIONDES.LASTLITERAL := NEWLITERALDESCRIPTOR;

end ADDLITERALDESCRIPTOR;

-- ADDENUMIDENTDESCRIPTOR

-- if this is the first enumeration literal set the first pointer
-- otherwise set the "next" pointer in the previously last enumeration literal

-- to point to this new enumeration literal
-- set the previous pointer in this new enumeration literal to point to the
-- old last enumeration literal
-- and now the new enumeration literal is the last one

procedure ADDENUMLITDESCRIPTOR
(NEWENUMLITDESCRIPTOR : in out ACCESSENUMLITDESCRIPTOR) is

- begin
if LASTENUMLIT = null then
FIRSTENUMLIT NEWENUMLITDESCRIPTOR;

else
LASTENUMLIT.NEXTENUMLIT := NEWENUMLITDESCRIPTOR;

end if;
NEW ENUM LIT DESCRIPTOR.PREVIOUS ENUM LIT := LAST ENUM LIT;
LASTENUMLIT := NEWENUMLITDESCRIPTOR;

* end ADDENUMLITDESCRIPTOR;

4.. -- ADD FULL ENUM LIT DESCRIPTOR

-- if this is the first full type descriptor for this enumeration literal
-- set the first pointer
-- otherwise set the "next" pointer in the previously last full enumeration
-- literal to point to this new full enumeration literal
-- set the previous pointer in this new full enumeration literal to point to
-- the old last full enumeration literal in the chain

-- and now the new full enumeration literal is the last one for this
-- enumeration literal
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procedure ADDFULLENUMLITDESCRIPTOR

(NEWFULL_ENUMLITDESCRIPTOR : in out ACCESSFULLENUMLITDESCRIPTOR;
OURENUMLITDESCRIPTOR in out ACCESSENUMLITDESCRIPTOR) is

begin
if OURENUMLITDESCRIPTOR.LASTFULLENUMLIT =null then

OURENUMLITDESCRIPTOR.FIRSTFULLENUMLIT :
NEWFULLENUMLITDESCRIPTOR;

else
OURENUMLITDESCRIPTOR.LASTFULLENUMLIT.NEXTLIT

NEWFULLENUMLITDESCRIPTOR;
end if;

6 NEWFULLENUMLITDESCRIPTOR.PREVIOUSLIT
OURENUMLITDESCRIPTOR.LASTFULLENUMLIT;

OURENUMLITDESCRIPTOR.LASTFULLENUMLIT := NEWFULLENUMLITDESCRIPTOR;
end ADDFULLENUMLITDESCRIPTOR;

end ADDDESCRIPTORROUTINES;

3.11.38 package unquals.ada

-- unquals.ada - post process/info for unqualified names (tables & columns)

with DDLDEFINITIONS;

V use DDLDEFINITIONS;
package UNQUALIFIEDNAME is

Five different types of functions are generated for unqualified names:

-- (1) Returning TABLENAME for the second and subsequent table name in a list
S-- of table names, and other contexts where only a single table name is

-- allowed

-- (2) Returning TABLELIST for the first table name in a list of table names

-- (3) Returning TABLENAMEWITHCOLUMNLIST and taking a list of columns as a
parameter in appropriate contexts (e.g., insert column list)

-- (4) Returning SQL OBJECT for column references where the result is not
-- strongly typed

-- (5) Returning the appropriate database type for column references where the
-- result is strongly typed

For uses (1) to (4), it is sufficient to maintain a list of names of
-- functions to be generated, with flags indicating whether or not each
-- particular form should be generated. This is the purpose of the
-- UNQUALIFIEDNAMELIST.

-- With respect to use (5), however, the same name can be used for several
-- different columns, each of which can be of a different type. Consequently,
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-- a list of return types is required for each name. This is the purpose of
4. --- the RETURNTYPELIST in each entry on the UNQUALIFIEDNAMELIST. The
-. -- return type is indicated by pointing to the appropriate ACCESSFULLNAME_-

-- DESCRIPTOR for the type.

-- See the package body for details on the data structures; visible routines
-- adjust the data structures to remember which functions must be generated.

procedure RETURNSTABLENAME ( NAME DDLDEFINITIONS.TYPENAME );

procedure RETURNSTABLELIST ( NAME : DDLDEFINITIONS.TYPENAME );

procedure RETURNSTABLENAMEWITHCOLUMNLIST
NAME : DDLDEFINITIONS.TYPENAME );

procedure RETURNSSQLOBJECT ( NAME : DDLDEFINITIONS.TYPENAME );

procedure RETURNSTYPEDRESULT
FUNCTIONNAME : DDLDEFINITIONS.TYPENAME;
RETURNTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- Post processing to generate functions for the unqualified names must be
-- done in two parts:

-- (1) For each name, package nameNAME is instantiated from
-- ADASQL_FUNCTIONS.NAMEPACKAGE. This is done inside a package nested
-- within the generated package, so that the instantiated packages are not
-- directly visible from the generated package.

-- (2) Each required function (name and return type) is instantiated from
-- the appropriate name NAME package generated in (1). The functions are
-- produced directly within the generated package for direct visibility.

-- See the package body for details on code generated; visible routines cause
-- post processing steps (1) and (2) to be performed.

procedure POSTPROCESSINGI;

44. procedure POST PROCESSING 2;

end UNQUALIFIED_NAME;

3.11.39 package unqualb.ada

-- unqualb.ada - post process/info for unqualified names (tables & columns)

with TEXT_PRINT, DUMMY, DATABASETYPE;

use TEXTPRINT;
package body UNQUALIFIEDNAME is
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type UNQUALIFIEDNAMEENTRYRECORD;
type RETURNTYPEENTRYRECORD;

type UNQUALIFIEDNAMEENTRY is access UNQUALIFIEDNAMEENTRYRECORD;
type RETURN_-TYPEENTRY is access RETURNTYPEENTRYRECORD;

type RETURNTYPEENTRYRECORD is
record

FULLNAMEDESCRIPTOR
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
DUMMY.ACCESSFULLNAMEDESCRIPTOR;

* NEXTRETURNTYPE
RETURNTYPEENTRY;

end record;

type UNQUALIFIEDNAMEENTRYRECORD is
record

U' NAME:
DDLDEFINITIONS.TYPENAME :=DUMMY.TYPENAME;

RETURNSTABLENAME
BOOLEAN := FALSE;

RETURNSTABLELIST
BOOLEAN :-FALSE;

10 RETURNSTABLENAMEWITHCOLUMNLIST
BOOLEAN := FALSE;

RETURNSSQLOBJECT
BOOLEAN :- FALSE;
RETURNTYPELIST:
RETURNTYPEENTRY :=new RETURNTYPEENTRYRECORD;

* NEXTFUNCTION:
UNQUALIFIEDNAME_ENTRY;

end record;

UNQUALIFIEDNAMELIST : UNQUALIFIEDNAMEENTRY
new UNQUALIFIEDNAMEENTRYRECORD;

function NEWFUNCTION_-NAME ( NAME : DDLDEFINITIONS.TYPENAME
return UNQUALIFIEDNAMEENTRY is

CURRENTFUNCTION:
UNQUALIFIEDNAMEENTRY := UNQUALIFIEDNAMELIST;

NEWFUNCTION
UNQUALIFIEDNAMEENTRY;

begin
while CURRENTFUNCTION.NE.XTFUNCTION /= null and then

NAME.all >= CURRENTFUNCTION.NEXTFUNCTION.NAME.all loop
CURRENTFUNCTION := CURRENTFUNCTION.NEXTFUNCTION;

end loop;
if NAMEall = CURRENTFUNCTION.NAME.all then
return CURRENTFUNCTION;
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else
NEWFUNCTION new UNQUALIFIEDNAMEENTRYRECORD;
NEWFUNCTION.NAME :=NAME;
NEWFUNCTION.NEXTFUNCTION :- CURRENTFUNCTION.NEXTFUNCTION;

V.CURRENT_-FUNCTION.NEXTFUNCTION := NEWFUNCTION;
return NEW-FUNCTION;

end if;
end NEWFUNCTIONNAME;

procedure RETURNS TABLE NAME ( NAME :DDL-DEFINITIONS.TYPENAME )is
OURFUNCTION :UNQUALIFIEDNAMEENTRY :=NEWFUNCTION-NAME ( NAME )

begin
OURFUNCTION.RETURNSTABLENAME :=TRUE;

end RETURNSTABLE_NAME;

procedure RETURNSTABLE LIST ( NAME :DDLDEFINITIONS.TYPENAME ) is
OURFUNCTION :UNQUALIFIEDNAMEENTRY :-NEWFUNCTION NAME ( NAME )

* begin
OURFUNCTION.RETURNSTABLELIST :=TRUE;

end RETURNS__TABLE_LIST;

procedure RETURNSTABLENAMEWITHCOLUMNLIST
(NAME :DDLDEFINITIONS.TYPE NAME ) is

OURFUNCTION :UNQUALIFIEDNAMEENTRY :=NEWFUNCTION NAME (NAME )

begin
OURFUNCTION.RETURNSTABLENAMEWITHCOLUMNLIST -TRUE;

end RETURNSTABLENAMEWITHCOLUMNLIST;

procedure RETURNS_-SQL_OBJECT ( NAME :DDL_-DEFINITIONS.TYPENAME ) is
OURFUNCTION :UNQUALIFIEDNAMEENTRY :=NEWFUNCTION NAME ( NAME )

begin
OURFUNCTION.RETURNSSQLOBJECT :=TRUE;

end RETURNSSQL_OBJECT;

function ">"(LEFT , RIGHT :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
* return BOOLEAN is

begin
if LEFT,SCHEMAUNIT.NAME.all > RIGHT.SCHEMAUNIT.NAME.all then

return TRUE;
elsif LEFT.SCHEMAUNIT /= RIGHT.SCHEMAUNIT then

return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then

return TRUE;
else

return FALSE;
end if;

V',.- end ~>"

procedure RETURNSTYPEDRESULT
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FUNCTIONNAME DDLDEFINITIONS.TYPE_-NAME;
RETURN_-TYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR )is

CURRENTRETURNTYPE
RETURNTYPEENTRY :

NEWFUNCTIONNAME (FUNCTIONNAME ) RETURNTYPELIST;
begin

while CURRENTRETURNTYPE.NEXTRETURN_TYPE /- null and then

RETURNTYPE >= CURRENTRETURNTYPE.NEXTRETURNTYPE.FULLNAMEDESCRIPTOR
loop

CURRENT_-RETURNTYPE :=CURRENTRETURNTYPE.NEXTRETURNTYPE;
end loop;
if RETURNTYPE /= CURRENTRETURNTYPE.FULLNAMEDESCRIPTOR then

CURRENTRETURNTYPE.NEXTRETURNTYPE
new RETURNTYPEENTRYRECORD'
( RETURNTYPE, CURRENTRETURNTYPE.NEXTRETURN TYPE )

DATABASETYPE.REQUIRED FOR ( RETURN_TYPE )
end if;

4 end RETURNSTYPEDRESULT;

procedure POSTPROCESSING_1 is
CURRENTFUNCTION

UNQUALIFIEDNAMEENTRY :=UNQUALIFIEDNAMELIST.NEXTFUNCTION;
begin

if CURRENTFUNCTION /= null then
while CURRENTFUNCTION /= null loop

SETINDENT (4);
PRINT ( "package"
PRINT ( STRING ( CURRENTFUNCTION.NAME.all )& "-NAME" )

PRINT ( " is new");

PRINT_LINE;

SETINDENT (6);
PRINT ("ADASQL FUNCTIONS. NAMEPACKAGE");

* PRINT ( "( " )

PRINT ("" & STRING ( CURRENTFUNCTION.NAME.all ) & "'

a ~~PRINT (")")
PRINT_LINE;
CURRENTFUNCTION :=CURRENTFUNCTION.NEXTFUNCTION;

end loop;
BLANKLINE;
end if;

end POSTPROCESSING_1;

procedure POST_PROCE1. ,1NG_2 is

CURRENTFUNCTION

UNQUALIFIEDNAMEENTRY :=UNQUALIFIEDNAMELIST.NEXTFUNCTION;
CURRENTRETURNTYPE
RETURNTYPEENTRY;

begin
if CURRENTFUNCTION /=null then
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while CURRENTFUNCTION /= null loop
if CURRENTFUNCTION.RETURNSTABLENAME then

%.4 SETINDENT (2);
PRINT ( "function "

PRINT ( STRING ( CURRENTFUNCTION.NAME.all ) );
PRINT ( " is new" );
PRINTLINE;
SETINDENT (4);
PRINT ( "ADASQL." );

.'2 PRINT ( STRING ( CURRENTFUNCTION.NAME.all ) & "-NAME." );
PRINT ( "COLUMNORTABLENAME");
PRINTLINE;
SETINDENT (6);
PRINT ("( ADA_SQLFUNCTIONS.TABLENAME );" );
PRINTLINE;

end if;
if CURRENTFUNCTION.RETURNSTABLELIST then
SETINDENT (2);
PRINT ( "function "

PRINT ( STRING ( .URRENTFUNCTION.NAME.all ) );
PRINT ( " is new" );
PRINTLINE;
SETINDENT (4);
PRINT ( "ADASQL." );
PRINT ( STRING ( CURRENTFUNCTION.NAME.all ) & "-NAME." );
PRINT ( "COLUMNORTABLENAME");
PRINTLINE;

* SETINDENT (6);
""" PRINT ("( ADASQLFUNCTIONS.TABLELIST );" );

PRINTLINE;
end if;
if CURRENT_FUNCTION.RETURNSTABLENAMEWITHCOLUMNLIST then
SETINDENT (2);

pi PRINT ( "function "

I'.. PRINT ( STRING ( CURRENTFUNCTION.NAME.all ) );
PRINT ( " is new" );

'p PRINTLINE;
SETINDENT (4);
PRINT ( "ADASQL."
PRINT ( STRING ( CURRENTFUNCTION.NAME.all ) & "NAME." );
PRINT ( "TABLENAMEWITHCOLUMN_LIST;" );

* PRINTLINE;
end if;
if CURRENTFUNCTION.RETURNSSQLOBJECT then

SET_INDENT (2);

PRINT ( "function "

i' ''-. PRINT ( STRING ( CURRENTFUNCTION.NAME.all ) );
*. PRINT ( is new");

PRINTLINE;
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SETINDENT (4);
PRINT ( "ADASQL." )
PRINT ( STRING ( CURRENTFUNCTION.NAME.all )&_NAME." )
PRINT ( "COLUMNORTABLENAME");
PRINTLINE 1

SET_INDENT (6);'
PRINT (-( ADASQLF'UNCTIONS.SQLOBJECT )")

PRINTLINE ;
end if;
CURRENTRETURNTYPE
CURRENTFUNCTION.RETURNTYPELIST.NEXTRETURNTYPE;

while CURRENTRETURNTYPE /= null loop
SET_INDENT (2);

PRINT ("function"
PRINT (STRING ( CURRENTFUNCTION.NAME.all ))
PRINT (" is new");

4. PRINT_LINE;

SET_INDENT (4);
PRINT ("ADASQL." )
PRINT ( STRING ( CURRENT_-FUNCTION.NAME~all )&"-NAME." )
PRINT ( "COLUMNORTABLENAME");
PRINT_LINE;
SETINDENT (6);

PRINT ("( ADA SQL." )
PRINT
(STRING
(CURRENTRETURNTYPE.FULLNAMEDESCRIPTOR.SCHEMAUNIT.NAME.all
&"_TYPEPACKAGE." )

PRINT

STRING
CURRENTRETURN .TYPE.FULLNAMEDESCRIPTOR.NAME.all )&"-TYPE" )

PRINT (")")
PRINT_LINE;
CURRENTRETURNTYPE :=CURRENTRETURNTYPE.NEXTRETURNTYPE;

end loop;
* CURRENTFUNCTION :=CURRENTFUNCTION.NEXTFUNCTION;

end loop;
BLANKLINE;

end if;
end POSTPROCESSING_2;

end UNQUALIFIEDNAME;

3.11.40 package quals.ada

-quals.ada - post process data structures for qualified column specs

with DDLDEFINITIONS;
use DDLDEFINITIONS;

package QUALIFIED__NAME is
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A column specification containing a qualifier that is a table name, such as
-- EMPLOYEE.JOB, returns an object of type SQLOBJECT or of a strongly typed
-- database type (see dbtypes.ada for a discussion of strongly typed database

', -- types). This is implemented by having a function for the table name (e.g.,
-- EMPLOYEE) return an object of a record type, with components named
-- according to the columns to be selected. Thus, EMPLOYEE.JOB selects the
-- JOB component from the result of the EMPLOYEE function, which contains the
-- required values to designate the JOB column of the EMPLOYEE table at

-- runtime.

-- We generate two versions of the function for the table name (e.g.,
-- EMPLOYEE), one returning a record with components of type SQL OBJECT and
-- one returning a record with components of the appropriate strongly typed
-- database type for each column. (Actually, functions are only generated as

-- required. So either version may be generated without the other, according
-- to the column specifications found in the source program.)

-- Basically, there are three steps in defining each function for a table
-- name:

-- (1) Declare the record type that will be returned by the function

-- (2) Declare the constant object the value of which will be returned by the
-- function

-- (3) Instantiate CONSTANTLITERAL to create the required function returning
-- the value (2) of type (1)

-- The record type for a table with columns named cl, c2, ... , used in

-- qualified column specifications in contexts where a untyped return data
-- structure is required, looks like:

-- type UNTYPEDTABLETYPE is

-- record

-- cl : ADASQL FUNCTIONS.SQL OBJECT;

-- c2 : ADA_SQLFUNCTIONS.SQLOBJECT;

-- end record;

-- Note that the table name does not appear in the declaration; all
-- declarations for a particular table are placed in a package specific to

• -- that table, in order to avoid column name clashes. (Items generated for

-- columns that could cause name clashes are discussed later.)

-- The similar declaration for columns c3, c4, ... , used in qualified column

-- specifications in contexts where strongly typed return data structures are
-- required, is: (b3 and b4 are the simple names of the base program types of
-- c3 and c4, respectively, and p3 and p4 are the simple names of the library
-- units in which b3 and b4 are declared. dbtypes.ada describes how the type
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-- declarations for p3_TYPEPACKAGE.b3_TYPE and p4 TYPEPACKAGE.b4_TYPE are
-- generated.)

-- type TYPEDTABLETYPE is
-- record
-- c3 : p3_TYPEPACKAGE.b3_TYPE;
-- c4 : p4_TYPEPACKAGE.b4_TYPE;

-- end record;

-- The constant objects of these types (values to be returned by the table
* -- name functions), are declared as:

S-- UNTYPEDTABLE:
.-- constant UNTYPEDTABLETYPE
-- ( cl => cIFUNCTION,
S-- c2 => c2_FUNCTION,
__ ... )

"-- TYPEDTABLE:
"-- constant TYPEDTABLETYPE
S-- ( c3 => c3_FUNCTION,
'-- c4 => c4_FUNCTION,

-- We will come back to the declarations of the FUNCTIONs. If the above
-- declarations had been made for table t, which had been declared in source
-- library unit u, then the instantiations of CONSTANTLITERAL generated to
-- actually declare the functions for the table name t used as a qualifier in

-a column specification would be:

-- function t is new
-- ADA SQLFUNCTIONS.CONSTANTLITERAL
.-- ( ADA_SQL.u_NAMESPACKAGE.tTABLE.UNTYPEDTABLETYPE,
' -- ADASQL.uNAMESPACKAGE.tTABLE.UNTYPEDTABLE );

6' ---

S-- function t is new
-- ADASQLFUNCTIONS.CONSTANTLITERAL

. -- ( ADA_SQL.uNAMESPACKAGE.tTABLE.TYPEDTABLETYPE,
-- ADASQL.uNAMESPACKAGE.tTABLE.TYPEDTABLE );

U' -- All the qualification used to get down to the types and constants shown
-- here is indicative of the package structure used in the generated code:

-- (I) All this stuff (except for the instantiations of CONSTANTLITERAL) is
S-- placed in a package, ADASQL, nested within the generated package, so
-- that it will not be directly visible to the application program. The
-- instantiations of CONSTANTLITERAL are directly visible in the

-- generated package.
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-- (2) Within the ADASQL package, there is one package for each DDL library
-- unit (u in the notation used in the above example) declaring tables
-- used in the source program as column specification qualifiers. Code
-- generated for each library unit is segregated in this fashion to
-- prevent name clashes from tables with identical names being declared in
-- different DDL library units. (This cannot occur with the current
-- implementation, which does not include authorization identifiers.)

-- (3) Within the package for each libary unit, there is one package for each
-- table (t in the notation of the above example) used to qualify a column
-- specification. Code generated for each table is segregated in this
-- fashion to prevent name clashes from columns with identical names being
-- declared in different tables.

-- The _FUNCTIONs used to set values for the components of the UNTYPEDTABLE

-- and TYPEDTABLE constants for table t are created as follows:

-- (1) For each column c3, a package containing the generic function necessary
S-- to produce the appropriate c3 FUNCTIONs is itself instantiated (the

-- parameter provides the string representation of the column
-' -- specification, which may be passed to the underlying database

-- management system at runtime):

-- package c3_NAME is new
-- ADA_SQLFUNCTIONS.NAMEPACKAGE ( "t.c3" );

-- (2) The c3_FUNCTIONs, as required for either an SQL_OBJECT result type or a
P- -- strongly typed result type, or both, are then instantiated from a

-- generic function defined in c3_NAME (p3 and b3 are as used above):

-- function c3_FUNCTION is new
-- c3_NAME.COLUMN OR TABLENAME ( ADASQL_FUNCTIONS.SQLOBJECT );

.. function c3_FUNCTION is new
-- c3_NAME.COLUMNORTABLENAME

4 -- ( p3_TYPEPACKAGE.b3_TYPE );

-- Considering the above, the following information is stored for each
-- different column specification used that is qualified with a table name:

1-- The identity of the package in which the table is declared

.-- (2) The identity of the table

-- (3) The identity of the column

-. -- (4) The identity of the program type of the column

-- (5) The identity of the package in which the program type of the column is

package quals.ada 132

0:



p UNCLASSIFIED

-- declared

-- (6) Whether or not the column specification is to produce a result of type

*. -- SQLOBJECT

-- (7) Whether or not the column specification is to produce a result of a
-- strongly typed database type

-- Information items (1) - (5) can all be traced from the ACCESSFULLNAME_-

-- DESCRIPTOR for a particular column, so that is the data structure that is
-- passed to the routines that record the appearance of each different column
-- specification. (The calling routine verifies that the column specification
-- is valid in its context, thereby obtaining the appropriate ACCESSFULL -

-- NAMEDESCRIPTOR pointer.) Which routines are called determines information
* - -- items (6) and (7), with the obvious meaning for QUALIFIEDNAME.RETURNS_-

-- SQL_OBJECT and QUALIFIEDNAME.RETURNSSTRONGLYTYPED:

V8 procedure RETURNS_SQL_OBJECT
COLUMN : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

procedure RETURNSSTRONGLYTYPED

( COLUMN : DDL DEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- Post processing for column specifications qualified with a table name is
-- done in two parts:

-- (1) Produce everything except the final instantiations of CONSTANTLITERAL:

-- Within the ADA SQL package, generate:
-- For each relevant package declaring a table, generate a nested package:

-- For each relevant table, generate a nested package:
-- Instantiate the cNAME packages for all relevant columns
-- Instantiate the c FUNCTIONs for all relevant columns, with SQL_-
-- OBJECT and/or strongly typed results, as required

Generate the TYPEDTABLETYPE and TYPEDTABLE constant
-- Generate the UNTYPEDTABLETYPE and UNTYPEDTABLE constant

-- (2) Produce the instantiations of CONSTANTLITERAL directly within the

-- generated package

-- QUALIFIEDNAME.POSTPROCESSING_1 and QUALIFIEDNAME.POSTPROCESSING_2 are

-- called to perform steps (1) and (2), respectively:

p_

*" procedure POSTPROCESSING_1;

procedure POSTPROCESSING_2;

-- The data structure (not visible to calling routine; see package body for
t" -- details) used to store the required information parallels the nested

-- looping requirement of post processing step (1);
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-- (1) A listhead points to a chain of entries, one entry for each relevant
-- package.

-- (2) The entry for each relevant package points to a chain of entries, one
-- entry for each relevant table.

-- (3) The entry for each relevant table points to a chain of entries, one
-- entry for each relevant column (the actual repository for most of the
-- information stored in the data structure).

end QUALIFIEDNAME;

3.11.41 package qualb.ada

a.$ -- qualb.ada - post process data structures for qualified column specs

with TEXT-PRINT, DDLDEFINITIONS, DUMMY, DATABASETYPE;

use TEXT_PRINT;
package body QUALIFIEDNAME is

use DDLDEFINITIONS;

type QUALIFIEDNAMEENTRYRECORD;
type TABLE_ENTRYRECORD;
type COLUMNENTRYRECORD;

type QUALIFIEDNAMEENTRY is access QUALIFIEDNAMEENTRYRECORD;
type TABLEENTRY is access TABLEENTRYRECORD;
type COLUMNENTRY is access COLUMNENTRYRECORD;

type COLUMNENTRYRECORD is
record

COLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :

DUMMY.ACCESSFULLNAMEDESCRIPTOR;

RETURNSSQL_OBJECT BOOLEAN FALSE;
* RETURNSSTRONGLYTYPED BOOLEAN FALSE;

NEXTCOLUMN COLUMNENTRY;
end record;

type TABLE_ENTRYRECORD is
record

. TABLE DDLDEFINITIONS.RECORDNAME DUMMY.RECORDNAME;
HAS TYPED BOOLEAN FALSE;

SHASUNTYPED BOOLEAN FALSE;
COLUMN LIST COLUMNENTRY := new COLUMNENTRYRECORD;
NEXTTABLE TABLEENTRY;

-" end record;

*type QUALIFIED NAME ENTRY RECORD is
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record
PACKAGENAME DDLDEFINITIONS.LIBRARYUNITNAME

DUMMY.LIBRARY_-UNITNAME;
TABLELIST TABLEENTRY :- new TABLEENTRYRECORD;
NEXT_-PACKAGE QUALIFIEDNAMEENTRY;

end record;

QUALIFIEDNAMELIST QUALIFIEDNAMEENTRY :=new QUALIFIEDNAMEENTRYRECORD,

function NEWPACKAGE
(PACKAGENAME :DDLDEFINITIONS.LIBRARYUNIT NAME)

46 return QUALIFIEDNAMEENTRY is
TRACER QUALIFIEDNAMEENTRY :=QUALIFIEDNAMELIST;

RESULT QUALIFIEDNAMEENTRY;
begin

while TRACER.NEXTPACKAGE /= null and then

v ~ PACKAGETNAME.all >= TRACER.NEXTPACKAGE.PACKAGENAME.all loop
U TRACER :-TRACER.NEXTPACKAGE;

end loop;
if PACKAGENAME.al. = TRACER.PACKAGENAME.al. then

RESULT TRACER;
else

RESULT new QUALIFIEDNAMEENTRYRECORD;
RESULT.PACKAGENAME PACKAGE_-NAME;
RESULT.NEXTPACKAGE TRACER.NEXTPACKAGE;
TRACER.NEXTPACKAGE RESULT;

end if;
return RESULT;

end NEWPACKAGE;

function NEWTABLE
(PACKAGENAME DDLDEFINITIONS.LIBRARYUNITNAME;

TABLENAME DDLDEFIMITIONS.RECORDNAME;
ADDINGTYPEDCOLUMN BOOLEAN)

- return TABLE-ENTRY is
*TRACER TABLEENTRY NEWPACKAGE(PACKAGE-NAME).TABLE_LIST;

RESULT TABLEENTRY;
begin

while TRACER.NEXT TABLE /= null and then

TABLENAME.all >= TRACER.NEXT-TABLE.TABLE.all loop
TRACER :-TRACER.NEXTTABLE;

I' end loop;
if TABLENAME.all = TRACER.TABLE.all then

RESULT TRACER;

else
RESULT new TABLEENTRYRECORD;
RESULT.TABLE :=TABLENAME;
RESULT.NEXTTABLE TRACER.NEXTTABLE;

TRACER.NEXTTABLE RESULT;
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end if;
if ADDINGTYPEDCOLUMN then

RESULT.HASTYPED := TRUE;

else
RESULT.HASUNTYPED := TRUE;

end if;
return RESULT;

end NEWTABLE;

function NEWCOLUMN
(PACKAGENAME DDLDEFINITIONS.LIBRARYUNITNAME;

TABLENAME DDLDEFINITIONS.RECORD_NAME;
COLUMN DDLDEFINITIONS.ACCESSFULLNAME_DESCRIPTOR;

ISTYPED BOOLEAN)
return COLUMNENTRY is
TRACER : COLUMN ENTRY

NEWTABLE(PACKAGENAME, TABLENAME, ISTYPED).COLUMNLIST;

RESULT : COLUMN_ENTRY;
begin

while TRACER.NEXTCOLUMN /= null and then

COLUMN.NAME.all >= TRACER.NEX'TCOLUMN.COLUMN.NAME.all loop
TRACER := TRACER.NEXT_COLUMN;

end loop;

if COLUMN.all = TRACER.COLUMN.all then
RESULT TRACER;

else
RESULT := new COLUMNENTRYRECORD;
RESULT.COLUMN := COLUMN;

fRESULT.NEXTCOLUMN TRACER.NEXTCOLUMN;
TRACER.NEXTCOLUMN RESULT;

end if;

return RESULT;
end NEWCOLUMN;

procedure RETURNS_SQLOBJECT

(COLUMN t DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
OURCOLUMN : COLUMNENTRY :=

NEWCOLUMN (COLUMN.SCHEMAUNIT.NAME, COLUMN.TABLENAME, COLUMN,
ISTYPED => FALSE);

begin

OURCOLUMN.RETURNS_SQLOBJECT := TRUE;
end RETURNSSQLOBJECT;

procedure RETURNSSTRONGLYTYPED
(COLUMN : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
OURCOLUMN : COLUMNENTRY

NEWCOLUMN (COLUMN.SCHEMAUNIT.NAME, COLUMN.TABLENAME, COLUMN,

ISTYPED => TRUE);

begin
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OURCOLUMN.RETURNSSTRONGLYTYPED :- TRUE;
DATABASETYPE.REQUIREDFOR (COLUMN.TYPEIS.BASETYPE.FULLNAME);

end RETURNSSTRONGLYTYPED;

procedure POSTPROCESSING_1 is
CURRENTPACKAGE : QUALIFIEDNAMEENTRY := QUALIFIEDNAMELIST.NEXTPACKAGE;

begin
while CURRENTPACKAGE /= null loop

SETINDENT (4);
PRINT ("package ");
PRINT (STRING(CURRENTPACKAGE.PACKAGENAME.all) & "_NAMEPACKAGE");
PRINT (" is");
PRINTLINE;

BLANKLINE;

declare

CURRENTTABLE : TABLEENTRY := CURRENTPACKAGE.TABLELIST.NEXTTABLE;
N' begin

4 while CURRENTTABLE /= null loop

SETINDENT (6);
PRINT ("package ");
PRINT (STRING(CURRENTTABLE.TABLE.all) & "TABLE");
PRINT (" is");

PRINT-LINE;
BLANKLINE;

declare

CURRENTCOLUMN : COLUMNENTRY
CURRENTTABLE.COLUMNLIST.NEXTCOLUMN;

begin
while CURRENTCOLUMN /= null loop

SETINDENT (8);
PRINT ("package ");

N' PRINT (STRING(CURRENT_COLUMN.COLUMN.NAME.all) & "_NAME ");

PRINT ("is new");
PRINT_LINE;

SETINDENT (10);
PRINT ("ADASQL_FUNCTIONS.NAMEPACKAGE");
PRINT_LINE;

SETINDENT (12);
PRINT ("( ");

PRINT ("""" & STRING(CURRENTTABLE.TABLE.all) & "." &

STRING(CURRENTCOLUMN.COLUMN.NAME.all) & """

PRINT (");");
PRINTLINE;
CURRENTCOLUMN := CURRENTCOLUMN.NEXTCOLUMN;

'N end loop;
'N end;

BLANKLINE;
declare

CURRENTCOLUMN COLUMNENTRY
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CURRENTTABLE.COLUMNLIST.NEXTCOLUMN;
DID A COLUMN BOOLEAN;

- begin
while CURRENTCOLUMN /= null loop

if CURRENT COLUMN.RETURNSSQL_OBJECT then
SETINDENT (8);
PRINT ("function ");
PRINT (STRING(CURRENTCOLUMN. COLUMN.NAME. all) &

"_FUNCTION ");
PRINT ("is new");

PRINTLINE;
SETINDENT (10);
PRINT (STRING(CURRENT_COLUMN.COLUMN.NAME.all) & "-NAME");

N PRINT (".COLUMN OR TABLENAME");
PRINT_LINE;

SETINDENT (12);

PRINT ("( ADASQL_FUNCTIONS.SQL_OBJECT );");

PRINTLINE;
*end if;

if CURRENT COLUMN.RETURNSSTRONGLYTYPED then

SETINDENT (8);

PRINT ("function ");
PRINT (STRING(CURRENTCOLUMN.COLUMN.NAME.a] 1) &

"_FUNCTION ");
PRINT ("is new");
PRINTLINE;

SETINDENT (20);
PRINT (STRING(CURRENTCOLUMN.COLUMN.NAME.all) & "_NAME");
PRINT (".COLUMNORTABLENAME");
PRINT_LINE;

SETINDENT (12);
PRINT ("( ");

, - PRINT (STRING(CURRENTCOLUMN.COLUMN.

TYPEIS.BASETYPE.FULL-NAME.SCHEMAUNIT.NAME.all) &
"_TYPEPACKAGE.");

PRINT (STRING(CURRENTCOLUMN.COLUMN.

6 TYPEIS.BASETYPE.FULLNAME.NAME.all) &
" TYPE ");

PRINT (");");
PRINT_LINE;

end if;
CURRENTCOLUMN := CURRENTCOLUMN.NEXTCOLUMN;

end loop;
BLANKLINE;

if CURRENT TABLE.HAS TYPED then
SET_INDENT (8);
PRINT ("type TYPEDTABLETYPE is");
PRINTLINE;

SETINDENT (20);
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PRINT ("recordff);
PRINT_LINE;
CURRENTCOLUMN :- CURRENTTABLE.COLUMNLIST.NEXTCOLUMN;
while CURRENTCOLUMN /= null loop

if CURRENTCOLUMN. RETURNSSTRONGLYTYPED then
SETINDENT (12);
PRINT (STRING(CURRENTCOLUMN. COLUMN.NAME. all));

PRINT (":")
A PRINT (STRING(CURRENTCOLUMN.COLUMN.

TYPE_-IS.BASETYPE.FULLNAME.SCHEMAUNIT.NAME.all)
_-TYPEPACKAGE.");

* PRINT (STRING(CURRENTCOLUMN.COLUMN.
TYPEIS.BASETYPE.FULLNAME.NAME.all) &

A -_TYPE;");

PRINTLINE;
end if;

CURRENTCOLUMN := CURRENTCOLUMN .NEXTCOLUMN;
end loop;
SET_INDENT (10);
PRINT ("end record;");

A PRINT_LINE;
BLANK_LINE;

SET_INDENT (8);
* PRINT ("TYPEDTABLE :constant TYPEDTABLETYPE:")

PRINTLINE;

SET_INDENT (10);
PRINT(( )

CURRENTCOLUMN :=CURRENTTABLE.COLUMNLIST.NEXTCOLUMN;
DIDACOLUMN :=FALSE;
while CURRENTCOLUMN /= null ioop

if CURRENT -COLUMN.RETURNSSTRONGLYTYPED then

if DIDACOLUMN then

PRINT (",");
PRINTLINE;
SETINDENT (12);

else
DIDACOLUMN :-TRUE;

end if;
PRINT (STRING(CURRENTCOLUMN.COLUNN.NAME.all));

PRINT (" =>")

PRINT (STRING(CURRENTCOLUMN. COLUMN. NAME. all) &
-_FUNCTION");

end if;
CURRENTCOLUMN =CURRENTCOLUMN .NEXT COLUMN;

end loop;

PRINT (" );");

qft PRINT-__LINE;

* BLANKLINE;
end if;
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if CURRENTTABLE.HASUNTYPED then
SETINDENT (8);
PRINT ("type UNTYPEDTABLETYPE is");
PRINTLINE;
SETINDENT (10);
PRINT ("record");
PRINTLINE;

A -, CURRENTCOLUMN := CURRENTTABLE.COLUMNLIST.NEXTCOLUMN;
while CURRENTCOLUMN /= null loop

if CURRENTCOLUMN.RETURNSSQLOBJECT then
SET_INDENT (12);
PRINT (STRING(CURRENTCOLUMN.COLUMN.NAME.all));
PRINT (" : ADASQL_FUNCTIONS.SQLOBJECT;");
PRINT_LINE;

end if;
CURRENTCOLUMN := CURRENTCOLUMN.NEXTCOLUMN;

end loop;
SETINDENT (10);
PRINT ("end record;");
PRINT LINE;
BLANKLINE;
SETINDENT (8);
PRINT ("UNTYPEDTABLE constant UNTYPEDTABLETYPE =)

PRINTLINE;
SETINDENT (10);
PRINT ("( ");
CURRENTCOLUMN := CURRENTTABLE.COLUMNLIST.NEXTCOLUMN;
DID_A_COLUMN := FALSE;
while CURRENTCOLUMN /= null loop

if CURRENTCOLUMN.RETURNS_SQLOBJECT then
if DIDA_COLUMN then

PRINT (",");
PRINTLINE;

*" ~* SETINDENT (12);
else

DID_ACOLUMN := TRUE;
end if;
PRINT (STRING(CURRENTCOLUMN.COLUMN.NAME.all));
PRINT (" => ");
PRINT (STRING(CURRENTCOLUMN.COLUMN.NAME.all) &

"-FUNCTION");
end if;
CURRENTCOLUMN CURRENTCOLUMN.NEXT_COLUMN;

end loop;
"* ' PRINT (" );");
. PRINT LINE;

BLANKLINE;
-- end if;

end;
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SETINDENT (6);
PRINT ("end ");
PRINT (STRING(CURRENTTABLE.TABLE.all) & "_TABLE;");

PRINTLINE;

BLANK LINE;
*CURRENTTABLE := CURRENTTABLE.NEXTTABLE;

end loop;
end;
SETINDENT (4);
PRINT ("end ");
PRINT (STRING(CURRENTPACKAGE.PACKAGENAME.all) &"_NAMEPACKAGE;");

* PRINTLINE;
BLANKLINE;

CURRENTPACKAGE :- CURRENTPACKAGE.NEXTPACKAGE;
end loop;

end POSTPROCESSING_1;

procedure POSTPROCESSING_2 is

CURRENTPACKAGE : QUALIFIEDNAMEENTRY := QUALIFIEDNAME_LIST.NEXTPACKAGE;
begin

2while CURRENTPACKAGE /= null loop
declare

J CURRENTTABLE : TABLEENTRY := CURRENTPACKAGE.TABLELIST.NEXTTABLE;
begin

while CURRENTTABLE /= null loop

if CURRENTTABLE.HASTYPED then

SET INDENT (2);

PRINT ("function ");

PRINT (STRING(CURRENTTABLE.TABLE.all));

*PRINT (" is new");
PRINTLINE;

SETINDENT (4);

PRINT ("ADASQLFUNCTIONS.CONSTANTLITERAL");

PRINTLINE;
SETINDENT (6);

- PRINT ("( ADA SQL.");
PRINT (STRING(CURRENTPACKAGE.PACKAGENAME.all) &

" NAMEPACKAGE.");
PRINT (STRING(CURRENT TABLE.TABLE.all) & "_TABLE.");

PRINT ("TYPEDTABLETYPE, ");
PRINTLINE;

"1 SETINDENT (8);
PRINT ("ADA SQL.");

2 PRINT (STRING(CURRENTPACKAGE.PACKAGENAME.all) &
" NAMEPACKAGE.");

PRINT (STRING(CURRENTTABLE.TABLE.all) & "_TABLE.");

_q PRINT ("TYPED-TABLE);");
PRINT LINE;

end if;
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if CURRENTTABLE.HASUNTYPED then

SETINDENT (2);
PRINT ("function ");
PRINT (STRING(CURRENTTABLE.TABLE.all));

PRINT (" is new");
PRINTLINE;

SETINDENT (4);
PRINT ("ADASQLFUNCTIONS.CONSTANTLITERAL");

PRINT LINE;
SETINDENT (6);
PRINT ("( ADASQL.");
PRINT (STRING(CURRENTPACKAGE.PACKAGENAME.all) &

"_NAMEPACKAGE.");
PRINT (STRING(CURRENTTABLE.TABLE. all) & "-TABLE.");

PRINT ("UNTYPEDTABLETYPE,");
PRINTLINE;

SETINDENT (8);
PRINT ("ADASQL.");
PRINT (STRING(CURRENTPACKAGE.PACKAGENAME.all) &

"NAMEPACKAGE.");
PRINT (STRING(CURRENT TABLE.TABLE.all) & "-TABLE.");
PRINT ("UNTYPEDTABLE );");

PRINTLINE;

end if;

CURRENTTABLE := CURRENTTABLE.NEXTTABLE;
* end loop;

end;

CURRENTPACKAGE := CURRENTPACKAGE.NEXTPACKAGE;
" end loop;

end POSTPROCESSING_2;

end QUALIFIED_NAME;

3.11.42 package corrs.ada

-- corrs.ada - internal & post process data structures for correlation names

-* with DDLDEFINITIONS, DUMMY;

. package CORRELATION is

-- Two data structures are used to process correlation names:

-- (1) For each correlation name declaration encountered, we remember:

(a) The correlation name

-. (b) The identity of the table for which it is declared

-- (2) For each table referenced by one or more correlation names, we

-- remember:
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-- (a) The identity of the table (stored as a pointer to the appropriate
-- ACCESSTYPEDESCRIPTOR)

-- (b) Whether or not a table reference in a from list requires a return
-- type of TABLELIST (first or only reference in from list)

-- (c) Whether or not a table reference in a from list requires a return
-- type of TABLENAME (second or subsequent reference in from list)

-- (d) The following information for each column of the table that appears
-- in a column specification with a correlation name qualifier:

-- (1) The identity of the column (stored as a pointer to the
-- appropriate ACCESSFULLNAMEDESCRIPTOR)

-- (2) Whether or not any column specification with a correlation name
-- qualifier requires a return type of SQL_OBJECT

-- (3) Whether or not any column specification with a correlation name
-- name qualifier requires a strongly typed database return type
-- (the appropriate type is deduced from the information in the
-- ACCESSFULLNAMEDESCRIPTOR)

-- Data structure (1) is used to verify that each correlation name used is
-- declared exactly once and that all uses of each correlation name (in from
-- lists) refer to the correct table. The CORRELATION.NAMEDECLAREDLIST (see
-- package body), with entries of type CORRELATION.NAMEDECLARED_ENTRY,
-- implements data structure (1).

-- Data structure (2) is used at post process time to produce the required
-- code in the generated package. The CORRELATION.TABLELIST (see package
-- body), with entries of type CORRELATION.TABLEENTRY, implements data
-- structure (2).

•" -- Data structure (2) is adjusted as a select statement is processed. The
-- entry on the CORRELATION.TABLELIST that is affected for each correlation
-- name is determined by the table for which that correlation name is
-- declared. For this reason, information item (ib) is actually stored as a
-- pointer to the appropriate entry in data structure (2). The appropriate
-- entry for each table reference involving a correlation name is determined

• "  
-- as the from list is processed, and this information is carried in the from
-- list data structure for the duration of processing the select statement.

-- The text of a correlation name is stored as (see Group 4 operations):

type NAME-STRING is new STRING;

type NAME is access NAMESTRING;
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-- Each entry in data structure (1) is of the following form (pointer to
-- appropriate CORRELATION.NAMEDECLAREDENTRY is carried in the from list

S-- data structures, and used by many of the routines below):

type NAMEDECLAREDENTRYRECORD is private;

type NAMEDECLAREDENTRY is access NAMEDECLAREDENTRYRECORD;

-- Group 1 operations: Called when a correlation name declaration is
-- encountered

-- CORRELATION.NAMEDECLARATIONISVALID
-- Add a correlation name declaration to data structure (1), creating data
-- structure (2) entry for table if not already existing
-- Called with:
-- String representation of correlation name declared
-- ACCESSTYPEDESCRIPTOR for the referenced table (validated by calling

-- routine)

-- Returns:
-.. -- TRUE if correlation name declaration is valid

-- FALSE on error (correlation name already defined)

function NAMEDECLARATIONISVALID
CORRELATIONNAME : STRING;
TABLE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

return BOOLEAN;

-- Group 2 operations: Called when a correlation name is encountered in a
-- from list

-- If the table reference being processed is the first in a from list, then
-- CORRELATION.NAMERETURNSTABLELIST is called. If the table reference
-- being processed is the second or subsequent one in a from list, then
-- CORRELATION.NAMERETURNSTABLENAME is called. These set the appropriate
-- flag (b or c) in data structure (2). They also return the pointer to the

S-- entry for the correlation name in data structure (1), for use during
-- following processing. Specific parameters are:
-- (in) String representation of correlation name used
-- (in) ACCESS TYPE DESCRIPTOR for the referenced table (validated by
-- calling routine)
-- (out) Status code, as indicated below (calling routine responsible for

* -- reporting error and skipping rest of statement, and also for
-- verifying that correlation name is not exposed elsewhere in from

. -- list)
-- (out) If status is CORRELATION.NAME VALID, pointer to appropriate data
-- structure (1) entry

* type NAMEREFERENCESTATUS is
NAME-VALID,
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NAMENOTDECLARED,

NAMEDECLAREDFORDIFFERENTTABLE );

procedure NAMERETURNSTABLELIST

'." ( CORRELATIONNAME : in STRING;
* TABLE : in DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

STATUS out NAMEREFERENCLSTATUS;
NAMEDECLARED out NAMEDECLAREDENTRY

% procedure NAMERETURNSTABLENAME

CORRELATIONNAME : in STRING;
TABLE in DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
STATUS out NAMEREFERENCESTATUS;

NAMEDECLARED out NAME_DECLAREDENTRY );

-- Group 3 operations: Called when the return type required for a column
-- specification including a correlation name qualifier has been determined

-- If the column specification is to return an untyped result, then

-- CORRELATION.COLUMNRETURNSSQL_OBJECT is called. If the column
-- specification is to return a strongly typed result, then CORRELATION.-

COLUMNRETURNSSTRONGLYTYPED is called. These set the appropriate flags
-- (2 or 3) in data structure (2d), making an entry for the column if one

S-- does not already exist. Specific parameters:

-- Data structure (1) pointer for the correlation name used as the
-- qualifier in the column specification
-- ACCESSFULLNAMEDESCRIPTOR for the column specified (calling routine

-- validates that column is indeed in the table designated by the

-- correlation name)

procedure COLUMNRETURNSSQLOBJECT

( CORRELATIONNAME :
NAMEDECLAREDENTRY;

COLUMN :
DDL DEFINITIONS.ACCESS FULL NAME DESCRIPTOR );

*procedure COLUMNRETURNSSTRONGLYTYPED

CORRELATIONNAME :
NAMEDECLAREDENTRY;

COLUMN :
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- Group 4 operations: Called to get text of correlation name when looking
-- through the from list to (1) verify that an exposed name is not

-- duplicated, or (2) verify that a qualifier used in a column specification
-- is exposed in the from list.

-- Called with: Pointer to data structure (1) entry (stored in the from
list data structure)
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-- Returns: Text of associated correlation name

function NAMEDECLAREDFOR ( CORRELATION : NAMEDECLAREDENTRY

.. ' return NAME;

-- Group 5 operations: Called to get data structure (ACCESSTYPEDESCRIPTOR)
-- for the table designated by a given coirrelation name. This is done when
-- processing a column specification containing a correlation name, to verify
-- that the named column appears in the designated table.

' ~-- Called with: Pointer to data structure (1) entry for the given

-- correlation name (taken from the from list data structure)
-- Returns: Pointer to ACCESSTYPEDESCRIPTOR for the appropriate table

function TABLE DECLAREDFOR ( CORRELATION : NAMEDECLAREDENTRY
,.. . return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

-- Group 6 operations: Called when validating names, to verify that a given
-- identifier is not hidden by a correlation name declaration with the same
-- identifier.

-- Called with: String representation of the identifier in question
-- Returns: TRUE if a correlation name with that identifier has been

-- declared, FALSE otherwise

function NAMEISDECLARED ( IDENTIFIER : STRING ) return BOOLEAN;

-- Group 7 operations: Called at post process time to produce the required
-- functions in the generated package.

procedure NAMEPOSTPROCESS;

procedure NAME POST PROCESS KLUDGE; -- for VAX Ada bug
private

* type COLUMNREFERENCEENTRYRECORD;

type COLUMNREFERENCEENTRY is access COLUMNREFERENCEENTRYRECORD;

type COLUMNREFERENCEENTRYRECORD is
N record

* COLUMN
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
DUMMY.ACCESS FULL NAME DESCRIPTOR;

RETURNSSQLOBJECT

BOOLEAN := FALSE;
RETURNSSTRONGLYTYPED

--A. BOOLEAN := FALSE;
NEXTREFERENCE
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COLUMNREFERENCEENTRY;
end record;

type TABLEENTRYRECORD;

type TABLEENTRY is access TABLEENTRYRECORD;

*' type TABLEENTRYRECORD is

record
DESCRIPTOR

DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR := DUMMY.ACCESSTYPEDESCRIPTOR;
RETURNSTABLELIST

BOOLEAN := FALSE;
RETURNSTABLENAME

BOOLEAN := FALSE;

COLUMNREFERENCELIST
COLUMNREFERENCEENTRY := new COLUMNREFERENCEENTRYRECORD;

NEXTTABLE :

TABLEENTRY;
end record;

type NAMEDECLAREDENTRYRECORD is

record
" CORRELATIONNAME NAME := new NAMESTRING'( "");

TABLE TABLEENTRY := new TABLEENTRYRECORD;

NEXTNAMEDECLARED NAMEDECLAREDENTRY;

end record;

end CORRELATION;

3.11.43 package corrb.ada

-- corrb.ada - post process/info for correlation names

with TEXTPRINT, DUMMY, DDLDEFINITIONS, DATABASETYPE, EXTRADEFINITIONS;

use TEXTPRINT;

package body CORRELATION is

use DDLDEFINITIONS;

COMPILATIONUNITBEINGSCANNED
DDLDEFINITIONS.ACCESSSCHEMAUNITDESCRIPTOR renames

EXTRADEFINITIONS.CURRENTSCHEMAUNIT;

NAME DECLAREDLIST NAME DECLARED ENTRY new NAME DECLAREDENTRYRECORD;

TABLELIST TABLE ENTRY NAME DECLARED LIST.TABLE;

I function NEWTABLE
( TABLE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

return TABLEENTRY is

147 package corrb.ada

N N N



UNCLASSIFID

CURRENTTABLE TABLEENTRY CORRELATION.TABLELIST;

NEWTABLEENTRY TABLEENTRY;
begin

while CURRENTTABLE.NEXTTABLE /=null and then

TABLE.FULLNAME.NAME.all >-

CURRENTTABLE.NEXTTABLE.DESCRIPTOR.FULLNAME.NANE.all loop
CURRENTTABLE := CURRENTTABLE .NEXTTABLE;

end loop;

A if TABLE = CURRENTTABLE.DESCRIPTOR then
A return CURRENTTABLE;

else

NEWTABLEENTRY :=new TABLEENTRYRECORD;
NEWTABLEENTRY.DESCRIPTOR. TABLE;

NEWTABLEENTRY. NEXTTABLE =CURRENTTABLE. NEXTTABLE;

CURRENTTABLE.NEXTTABLE NEWTABLEENTRY;
return NEWTABLEENTRY;

end if;

* end NEWTABLE;

function NAMEDECLARATIONISVALID
CORRELATIONNAME STRING;
TABLE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

return BOOLEAN is

CURRENTNAME NAMEDECLAREDENTRY :=CORRELATION.NAMEDECLAREDLIST;
NEWNAME NAMEDECLAREDENTRY;

begin
while CURRENTNAME.NEXTNAMEDECLARED /- null and then

NAMESTRING(CORRELATIONNAME) >=

CURRENTNAME.NEXTNAMEDECLARED.CORRELATIONNAME.all loop

CURRENT_-NAME :=CURRENTNAME.NEXTNAMEDECLARED;
end loop;

if NAMESTRING(CORRELATIONNAME) = CURRENTNAME.CORRELATIONNAME.all then
return FALSE;

else
"VNEWNAME :=new NAMEDECLAREDENTRYRECORD;

* NEWNAME.CORRELATIONNAME :- new NAMESTRING(CORRELATIONNAME'RANGE);
NEWNAME.CORRELATIONNAME.all :=NAMESTRING(CORRELATIONNAME);

NEWNAME.TABLE ;= NEWTABLE (TABLE);

NEWNAME. NEXTNAMEDECLARED := CURRENTNAME. NEXTNAMEDECLARED;

CURRENTNAME. NEXTNAMEDECLARED =NEWNAME;

~' ~ return TRUE;

elm end if;
end NAMEDECLARATIONISVALID;

function FINDCORRELATIONNAME

% CORRELATIONNAME :STRING)
return NAMEDECLAREDENTRY is

IACURRENTNAME NAMEDECLAREDENTRY CORRELATION.NAMEDECLAREDLIST;
begin
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while CURRENTNAME.NEXT_NAME DECLARED /- null and then
NAMESTRING(CORRELATIONNAME) >-
CURRENTNAME. NEXTNAMEDECLARED. CORRELATIONNAME. all loop
CURRENTNAME :- CURRENTNAME. NEXTNAMEDECLARED;

end loop;
iif NAMESTRING(CORRELATIONNAME) = CURRENTNAME.CORRELATIONNAME.all then

return CURRENTNAME;
else

return null;
end if;

end FINDCORRELATIONNAME;

procedure NAMERETURNSTABLELIST
CORRELATIONNAME in STRING;
TABLE in DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
STATUS out NAMEREFERENCESTATUS;
NAMEDECLARED out NAMEDECLAREDENTRY ) is

CORRELATIONENTRY NAMEDECLAREDENTRY :f
FINDCORRELATIONNAME (CORRELATIONNAME);

begin
if CORRELATIONENTRY = null then

STATUS := CORRELATION.NAMENOTDECLARED;
NAME DECLARED := null;

*# elsif CORRELATIONENTRY.TABLE.DESCRIPTOR /= TABLE then
STATUS := CORRELATION.NAMEDECLAREDFORDIFFERENTTABLE;
NAMEDECLARED := null;

else
STATUS := CORRELATION.NAMEVALID;
NAMEDECLARED := CORRELATIONENTRY;
CORRELATIONENTRY.TABLE.RETURNSTABLELIST TRUE;

end if;
end NAMERETURNSTABLELIST;

procedure NAMERETURNSTABLENAME
CORRELATIONNAME in STRING;
TABLE in DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
STATUS out NAMEREFERENCESTATUS;
NAMEDECLARED out NAMEDECLAREDENTRY ) is

CORRELATION ENTRY NAME DECLAREDENTRY :-
FINDCORRELATIONNAME (CORRELATIONNAME);

begin
if CORRELATION ENTRY = null then

STATUS := CORRELATION.NAMENOTDECLARED;
NAMEDECLARED :=null;

elsif CORRELATIONENTRY.TABLE.DESCRIPTOR /= TABLE then
STATUS := CORRELATION.NAMEDECLAREDFORDIFFERENTTABLE;
NAMEDECLARED := null;

else
STATUS := CORRELATION.NAMEVALID;
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NAMEDECLARED =CORRELATIONENTRY;

CORRELATIONENTRY.TABLE.RETURNSTABLENAME :TRUE;

". end if;
end NAMERETURNSTABLENAME;

function NEWCOLUMN

CCORRELATIONNAME NAMEDECLARED_-ENTRY;
COLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR

return COLUMNREFERENCEENTRY is
CURRENTCOLUMN COLUMNREFERENCEENTRY

CORRELATIONNAME.TABLE.COLUMNREFERENCELIST;
NEWCOL COLUMNREFERENCEENTRY;

begin
while CURRENTCOLUMN.NEXTREFERENCE /- null and then

COLUMN.NAME.all >= CURRENTCOLUMN.NEXTREFERENCE.COLUMN.NAME.all loop

CURRENTCOLUMN :-CURRENTCOLUMN.NEXTREFERENCE;

end loop;
if COLUMN =CURRENTCOLUMN.COLUMN then

return CURRENTCOLUMN;

else
NEWCOL :=new COLUMNREFERENCEENTRYRECORD;
NEWCOL.COLUMN :=COLUMN;

*NEWCOL.NEXTREFERENCE :=CURRENTCOLUMN.NEXTREFERENCE;
CURRENTCOLUMN.NEXTREFERENCE :=NEWCOL;
return NEWCOL;

end if;
end NEWCOLUMN;

procedure COLUMNRETURNS_SQL_OBJECT

CORRELATIONNAME NAMEDECLARED_ENTRY;
COLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR )is

OURCOLUMN :COLUMNREFERENCEENTRY :=NEWCOLUMN (CORRELATIONNAME, COLUMN);

begin
pOURCOLUMN. RETTTRNSSQLOBJECT TRUE;

end COLUMNRETURNS_SQL_OBJECT;

procedure COLUMN_-RETURNSSTRONGLYTYPED
CORRELATIONNAME NAMEDECLAREDENTRY;
COLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR ) is

OURCOLUMN tCOLUMNREFERENCEENTRY z=NEWCOLUMN (CORRELATIONNAME, COLUMN);
begin

* OURCOLUMN.RETURNSSTRONGLYTYPED :=TRUE;
DATABASE_-TYPE. REQUIREDFOR (COLUMN. TYPEIS. BASETYPE. FULL NAME);

end COLUMNRETURNSSTRONGLYTYPED;

function NAMEDECLAREDFOR
(CORRELATION NAME DECLAREDENTRY

0. return NAME is
begin
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return CORRELATION.CORRELATIONNAME;
end NAMEDECLAREDFOR;

function TABLEDECLAREDFOR
( CORRELATION : NAMEDECLAREDENTRY
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin

return CORRELATION.TABLE.DESCRIPTOR;
end TABLEDECLAREDFOR;

function NAME IS DECLARED

( IDENTIFIER : STRING
return BOOLEAN is

CURRENTNAME : NAMEDECLAREDENTRY := CORRELATION.NAMEDECLAREDLIST;
begin

while CURRENTNAME /= null and then
NAMESTRING(IDENTIFIER) /= CURRENTNAME.CORRELATIONNAME.all loop

CURRENTNAME := CURRENTNAME.NEXTNAMEDECLARED;
end loop;
return (CURRENTNAME /= null);

end NAME ISDECLARED;

procedure NAMEPOSTPROCESS is

CURRENTTABLE : TABLEENTRY := CORRELATION.TABLELIST.NEXTTABLE;
begin

9 while CURRENTTABLE /= null loop

declare

CURRENTTABLENAME : DDLDEFINITIONS.TYPENAME

begin CURRENTTABLE.DESCRIPTOR.FULLNAME.NAME;

SETINDENT (2);
PRINT ("package ");

PRINT (STRING(CURRENTTABLENAME.all) & "-CORRELATION ");
PRINT ("is");

PRINTLINE;
BLANKLINE;

SETINDENT (4);
PRINT ("generic");

PRINT LINE;
* PRINT (" CORRELATIONNAME in STANDARD.STRING;");

PRINTLINE;
PRINT ("package NAME is");

PRINTLINE;
BLANK LINE;

SETINDENT (6);
PRINT ("package ADASQL is");
PRINTLINE;

BLANKLINE;

SETINDENT (8);
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PRINT ("package ");

PRINT (STRING(CURRENTTABLENAME.all) & "_TABLENAME ");
PRINT ("is new");
PRINTLINE;

SETINDENT (10);
PRINT ("ADASQL_FUNCTIONS.NAMEPACKAGE ( ");

PRINT ("" & STRING(CURRENTTABLENAME.all) & 
PRINT (" & CORRELATIONNAME );");

PRINTLINE;
declare

CURRENTCOLUMN : COLUMNREFERENCEENTRY =

CURRENTTABLE.COLUMNREFERENCELIST.NEXTREFERENCE;

begin
while CURRENT-COLUMN /- null loop

SETINDENT (8);
PRINT ("package ");
PRINT (STRING(CURRENTCOLUMN.COLUMN.NAME.all) & "COLUMNNAME ");
PRINT ("is new");
PRINT_LINE;
SETINDENT (10);
PRINT ("ADASQL_FUNCTIONS.NAMEPACKAGE ( " &

"CORRELATIONNAME & ");
PRINT ("""." & STRING(CURRENT_COLUMN.COLUMN.NAME.all) & """");

PRINT (");");
PRINT_LINE;

CURRENTCOLUMN :- CURRENTCOLUMN.NEXTREFERENCE;
end loop;

end;
BLANKLINE;
SETINDENT (6);

PRINT ("end ADA_SQL;");
PRINTLINE;
BLANKLINE;

if CURRENTTABLE.RETURNSTABLELIST then
SETINDENT (6);

* PRINT ("function ");
PRINT (STRING(CURRENTTABLENAME.all));
PRINT (" is new");
PRINT_LINE;

SETINDENT (8);
PRINT ("ADASQL.");

* PRINT (STRING(CURRENTTABLENAME.all) &

"_TABLENAME.COLUMNORTABLENAME ");
PRINT_LINE;
SETINDENT (10);
PRINT ("( ADA_SQL_FUNCTIONS.TABLELIST );");

PRINTLINE;

end if;
if CURRENTTABLE.RETURNSTABLENAME then
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SETINDENT (6);
PRINT ("function )
PRINT (STRING(CURRENTTABLENAME.all));

PRINT (" is new");
PRINT_LINE;

4F SETINDENT (8);

PRINT ("ADASQL.");
PRINT (STRING (CURRENTTABLENAME. all) 8

"_TABLENAME.COLUMNORTABLENAME")

SETINDENT (10);
PRINT ("( ADA SQL_FUNCTIONS.TABLE NAME);)

PRINTLINE;
end if;
declare

CURRENTCOLUMN :COLUMNREFERENCEENTRY
CURRENTTABLE. COLUMNREFERENCELIST. NEXTREFERENCE;

a begin
*while CURRENTCOLUMN /- null loop

if CURRENTCOLUMN.RETURNS_SQL_OBJECT then
SETINDENT (6);
PRINT ("function )
PRINT (STRING(CURRENTCOLUMN. COLUMN. NAME. all));

PRINT (" is new");
PRINT_LINE;

SET_INDENT (8);
PRINT ("ADA SQL.");
PRINT (STRING(CURRENTCOLUMN. COLUMN.NAME. all)&

COLUMNNAME. COLUMNORTABLENAME")
PRINTLINE;
SET_INDENT (10);
PRINT ("( ADASQLFUNCTIONS.SQLOBJECT)";
PRINT_LINE;

* end if;
if CURRENTCOLUMN.RETURNSSTRONGLYTYPED then

SETINDENT (6);
PRINT ("function")
PRINT (STRING(CURRENTCOLUMN. COLUMN.NAME. all));

PRINT (" is new");

* PRINTLINE;
SETINDENT (8);
PRINT ("ADA SQL.");
PRINT (STRING( CURRENTCOLUMN. COLUMN. NAME. all)&

"_COLUMNNAME.COLUNORTABLE NAME")

SET_INDENT (10);
PRINT ("( ");
PRINT (STRING(COMPILATIONUNITBEINGSCANNED.NAME.all)&

"_ADASQL.");
* PRINT ("ADA SQL.");
'a' PRINT (STRING(CURRENTCOLUMN.COLUMN.TYPEIS.BASETYPE.
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FULL_NAMESCHEMA UNIT.NAME.all) 6

,A "_TYPEPACKAGE.");
PRINT (STRING(CURRENTCOLUMN.COLUMN.TYPE_IS.BASETYPE.

FULLNAME.NAME.all) &
,. "-TYPE ");

PRINT (");");
PRINTLINE;

end if;

CURRENTCOLUMN = CURRENTCOLUMN. NEXTREFERENCE;
end loop;

N end;
BLANKLINE;

SET INDENT (4);
PRINT ("end NAME;");
PRINTLINE;
BLANK_LINE;

SETINDENT (2);
PRINT ("end "
PRINT (STRING(CURRENTTABLENAME.all) & "CORRELATION;");

PRINTLINE;
BLANKLINE;

end;

CURRENTTABLE := CURRENTTABLE.NEXTTABLE;
end loop;

end NAMEPOSTPROCESS;

procedure NAMEPOSTPROCESSKLUDGE is
CURRENTTABLE : TABLEENTRY := CORRELATION.TABLELIST.NEXTTABLE;

begin

while CURRENT-TABLE /= null loop
declare

CURRENT TABLE NAME: DDL DEFINITIONS.TYPENAME :
CURRENTTABLE. DESCRIPTOR. FULLNAME. NAME;

begin

SETINDENT (2);
PRINT ("package body ");
PRINT (STRING(CURRENTTABLENAME.all) & "_CORRELATION ");

PRINT ("is");
.-'.- PRINTLINE;

PRINT (" package body NAME is");
PRINTLINE;

, PRINT (" VAXADABUG ADA_SQL_FUNCTIONS.SQLOBJECT;");
*-, PRINT LINE;

*' "PRINT (" end NAME;");
PRINTLINE;

PRINT ("end );

PRINT (STRING(CURRENTTABLENAME.all) & "_CORRELATION;");

S " PRINTLINE;
'2 "BLANKLINE;
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end;
CURRENTTABLE :- CURRENTTABLE.NEXTTABLE;

end loop;

end NAMEPOSTPROCESSKLUDGE;

end CORRELATION;

3.11.44 package convs.ada

-- convs.ada - post process data structure for CONVERT TO functions

with DDLDEFINITIONS;
use DDLDEFINITIONS;
package CONVERTTO is

-- Ada/SQL allows explicit type conversions on database values, just as Ada
-- allows explicit type conversions on program values. The Ada/SQL syntax for
-- this is:

7

-- CONVERTTO.library_unit.program type ( database-value

-- where

-- library_unit = the library unit in which program type is declared
-- program-type = the type to which the database value should be converted
-- (because of the requirement for a nested ADASQL package within each DDL
-- library unit, the program type is actually visible as libraryunit.ADA_-
-- SQL.program type, but we use a shortcut and omit the intervening ADA-SQL
-- for the CONVERT-TO syntax)

g -- databasevalue - the database value to be converted

-- Example: Our database contains a table with one row for each division in
-- our company. Important columns are: BEER ON HAND, of type BEERCANS, tells
-- how many cans of beer each division has in their storage locker, and
-- NUMBEROFEMPLOYEES, of type EMPLOYEE COUNT, tells how many employees are
-- in the division. When we plan a picnic, we want to know which divisions
-- have to order more beer. We know that, on the average, each employee (and
-- the guests he brings) consumes twelve cans of beer at a picnic. The
-- following is the search condition for determining which divisions must
-- order more beer for the picnic (assuming that all types are declared in
-- DDL library unit COMPANYTYPES):

-- WHERE => BEERONHAND <

-- 12 * CONVERT TO.COMPANYTYPES.BEERCANS ( NUMBER OF EMPLOYEES

-- The parameter to CONVERT TO may be an arbitrary expression (providing the
-- types are right, of course), so the following equivalent search condition
_-- is also possible:

-- WHERE => BEERONHAND <
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-- CONVERTTO.COMPANYTYPES.BEERCANS ( 12 * NUMBEROFEMPLOYEES

-- The parameter to CONVERT TO must be a database value, however. Ordinary
-- Ada type conversion is used with program values. Example: We are running
-- an internal audit to determine which divisions are stocking up too much
-- beer. Program variable BEER LIMIT, of type SIXPACKS, contains the maximum
-- number of six packs of beer that a division may retain. The search
-- condition to determine which divisions are stocking up too much beer is:

-- WHERE => BEERONHAND >

-- 6 * COMPANYTYPES.ADASQL.BEERCANS ( BEERLIMIT

-- Note that the correctly qualified BEERCANS type name must be used here,
," -- since it is Ada, not the application scanner, that is generating the

-- necessary code (actually none for a typical Ada compiler) for the type
-- conversion. The application scanner generates nothing for Ada type
-- conversions, but does keep track of types to verify that subsequent uses in
.. expressions are valid.

-- Since the application scanner does verify that operations are performed
-- only on comparable types, type conversions (Ada/SQL for database values,

-- Ada for program values) are required for many operations on objects of
-- different types. The application scanner would reject the "<" and ">"

-- operators in the following search conditions:

-- WHERE => BEER ON HAND < 12 * NUMBER OF EMPLOYEES

* -- WHERE => BEERONHAND > 6 * BEERLIMIT

-- The CONVERTTO functions are generated in a package CONVERTTO, nested
-- within the generated package. Within the CONVERTTO package is one package
-. (e.g., COMPANY_TYPES) for each library unit declaring target types for the

-- conversions. The actual conversion functions for each type are generated
-- within the package produced for the library unit in which the type is

-- declared.

-- A CONVERT TO function will return an object of type SQL OBJECT if it is
-- used in a context where an untyped return value is required, and will

'- -- return an object of a strongly typed database type (see dbtypes.ada) in
-- contexts where a strongly typed return value is required. The code
-- generated for converting to type b, declared in library unit p, for each

of these cases is:

-- function b ( L : ADASQLFUNCTIONS.SQLOBJECT

-- return ADASQLFUNCTIONS.SQLOBJECT renames CONVERTR;

-- function b ( L : ADA_SQLFUNCTIONS.SQLOBJECT
* -- return ADASQL.p_TYPEPACKAGE.bTYPE renames CONVERTR;
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-- ADASQL.p_TYPE_PACKAGE.bTYPE is declared by code generated from dbtypes.-
-- ada. CONVERTR is predefined returning SQLOBJECT, and is derived

-- returning ADA_SQL.p_TYPE_PACKAGE.bTYPE when that type is declared.

-- The information that must be known for each type used as the target of a
ip-- CONVERTTO operation is:

-- (1) The identity of the type

-- (2) The identity of the library unit in which the target type is declared

-- (3) Whether or not a conversion function returning SQLOBJECT should be

-- generated for the type

-- (4) Whether or not a conversion function returning a strongly typed result
-- should be generated for the type

J
-- Information items (1) and (2) can be deduced from the ACCESSFULLNAME_-

U -- DESCRIPTOR for the type. CONVERTTO.RETURNS_SQLOBJECT and CONVERTTO.-
-- RETURNSSTRONGLYTYPED record the fact that a CONVERTTO function will be

, -- required for the type specified by its ACCESSFULLNAMEDESCRIPTOR. Which
-- routine is called determines information items (3) and (4). (A particular
-- type may require only one CONVERTTO function, or may require both,
-- depending on the conversions used within the source program.) The routines

-- are called each time a CONVERTTO function is found to be required; they

-- automatically ignore duplicate requests.

procedure RETURNSSQLOBJECT
TARGETTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR )

procedure RETURNSSTRONGLYTYPED
( TARGETTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- Post processing of the CONVERTTO functions is:
-- Within the CONVERT TO package, generate:

-- A package for each library unit declaring target types for conversions,

-- containing:

-- Functions, returning SQLOBJECT, strongly typed, or both, for each target

-- type declared in that library unit

• , -- This processing is performed by a call to CONVERT TO.POST PROCESSING:

procedure POSTPROCESSING;

-- The form of the data structure used to retain the CONVERTTO information
-- (see package body; data structure not visible to calling routines)

-- parallels the nesting required by the post processing:

-- A listhead points to a chain of entries, one entry for each relevant
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-- library unit, pointing to:
-- A chain of entries, one entry for each relevant type declared within that

..2 -- library unit, and containing information items (1), (3) and (4)

end CONVERTTO;

3.11.45 package convb.ada

" -- convb.ada - post process data structure for CONVERT_TO functions

with TEXTPRINT, DDL_DEFINITIONS, DUMMY, DATABASETYPE;
use TEXT PRINT;
package body CONVERTTO is

use DDLDEFINITIONS;

type CONVERT TO ENTRYRECORD;
type CONVERTTOENTRY is access CONVERTTOENTRYRECORD;

0

type CONVERTTOENTRYRECORD is
record

TARGETTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
DUMMY.ACCESSFULLNAMEDESCRIPTOR;

RETURNSSQLOBJECT : BOOLEAN FALSE;
RETURNSSTRONGLYTYPED BOOLEAN : FALSE;
NEXTTYPE : CONVERTTOENTRY;

end record;

-. CONVERTTOLIST : CONVERTTOENTRY := new CONVERTTOENTRYRECORD;

function ">="
(LEFT , RIGHT : DDLDEFINITIONS.ACCESS FULL_NAMEDESCRIPTOR)
return BOOLEAN is

begin
if LEFT.SCHEMAUNIT.NAME.all > RIGHT.SCHEMAUNIT.NAME.all then

return TRUE;
*elsif LEFT.SCHEMAUNIT /= RIGHT.SCHEMAUNIT then

return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then

return TRUE;
else

return FALSE;
end if;

end " >=";

function NEWCONVERTTOTYPE
(TARGETTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return CONVERT TO ENTRY is
TRACER : CONVERT TO ENTRY := CONVERT TO LIST;

"-. -- Order list by fully-qualified target type name.
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begin
while TRACER.NEXTTYPE /- null and then

TARGETTYPE >- TRACER.NEXTTYPE. TARGETTYPE loop
TRACER :- TRACER.NEXTTYPE;

end loop;
* if TARGETTYPE -TRACER. TARGETTYPE then

return TRACER;

else
TRACER.NEXTTYPE := new CONVERTTOENTRYRECORD'

(TARGET-TYPE => TARGET_-TYPE,
RETURNSSQLOBJECT => FALSE,

*RETURNSSTRONGLYTYPED => FALSE,

NEXTTYPE => TRACER.NEXTTYPE);

return TRACER.NEXTTYPE;

end if;

end NEWCONVERTTOTYPE;

procedure RETURNSSQLOBJECT
(TARGETTYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

OURENTRY :CONVERTTOENTRY =NEWCONVERTTOTYPE (TARGET-TYPE) ;

begin

OURENTRY.RETURNSSQLOBJECT TRUE;
end RETURNSSQLOBJECT;

procedure RETURNSSTRONGLYTYPED

(TARGET_TYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

OURENTRY :CONVERTTOENTRY :=NEWCONVERTTOTYPE (TARGET-TYPE);
begin

OURENTRY.RETURNSSTRONGLYTYPED := TRUE;

DATABASETYPE.REQUIRED_FOR (TARGET-TYPE);

end RETURNSSTRONGLYTYPED;

procedure POSTPROCESSING is

TRACER CONVERTTOENTRY :=CONVERTTOLIST.NEXTTYPE;

CURRENTSCHEMA ACCESSSCHEMAUNITDESCRIPTOR;
begin

if TRACER /= null then
SETINDENT (2);

PRINT ("package CONVERT-TO is");
PRINTLINE;

BLANKLINE;
while TRACER /= null loop

CURRENTSCHEMA :=TRACER.TARGETTYPE.SCHEMAUNIT;

SETINDENT (4);
PRINT ("package")
PRINT (STRING(CURRENT_SCHEMA.NAME.all));

PRINT (" is");
PRINTLINE;
BLANK-LINE;
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while TRACER /= null and then
TRACER.TARGETTYPE.SCHEMAUNIT - CURRENTSCHEMA loop
if TRACER.RETURNS_SQLOBJECT then

SETINDENT (6);
PRINT ("function ");
PRINT (STRING(TRACER.TARGETTYPE.NAME.all));
PRINTLINE;

SETINDENT (8);
PRINT ("( L : ADA_SQL_FUNCTIONS.SQLOBJECT )");
PRINT_LINE;
PRINT ("return ADASQL_FUNCTIONS.SQLOBJECT");
PRINT_LINE;
PRINT ("renames CONVERTR;");
PRINT_LINE;
BLANK LINE;

end if;
if TRACER.RETURNSSTRONGLYTYPED then

*SETINDENT (6);
PRINT ("function ");
PRINT (STRING(TRACER.TARGETTYPE.NAME.all));
PRINTLINE;

SETINDENT (B);
PRINT (" ( L : ADASQL_FUNCTIONS.SQLOBJECT )");
PRINT_LINE;
PRINT ("return ADASQL.");
PRINT (STRING(TRACER.TARGETTYPE.SCHEMA UNIT.NAME.all) &

"- _TYPE PACKAGE.");
PRINT (STRING(TRACER.TARGETTYPE.NAME.all) & " TYPE");
PRINTLINE;
PRINT ("renames CONVERT_R;");
PRINT_LINE;
BLANK_LINE;

end if;
TRACER := TRACER.NEXTTYPE;

end loop;
* SETINDENT (4);

PRINT ("end ");
PRINT (STRING(CURRENTSCHEMA.NAME. all));
PRINT (';");
PRINTLINE;
BLANKLINE;

* end loop;
SET INDENT (2);
PRINT ("end CONVERT_TO;");
PRINTLINE;
BLANKLINE;

end if;
end POSTPROCESSING;
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end CONVERTTO;

3.11.46 package intos.ada

-- intos.ada -- post process data structures for INTO procedures

with DDLDEFINITIONS;
package INTO is

-- The INTO procedures convert the internal representation of returned
-- database results to the program types required by the application. Each

S-- INTO procedure required is created by instantiating one of four generic
-- procedures.

-- Each of the four generic procedures is used with a specific class of types.
-- These classes are (the only classes currently supported by the application
-- scanner):

-- (1) integer and enumeration
-- (2) floating point
-- (3) unconstrained strings
-- (4) constrained strings

-- In what follows, typename denotes the fully qualified name of a program
-- type. If the program type is defined within the DDL, then typename will
-- be of the form library unit.ADASQL.typesimplename. If the program type
-- is a predefined one (i.e., in STANDARD or DATABASE), then typename will be
-- of the form library_unit.typesimplename.

W -- Returned database strings are converted character by character to the
-- program type required by an INTO procedure. (This conversion is somewhat
-- redundant if the components of the program type are CHARACTERs; see
-- discussion in chartos.ada.) For each type used as a component of a string
-- type to be returned by an INTO procedure, a function must be written to

convert from type CHARACTER (internal representation) to that type. This
(ox arloaded) function is called CONVERTCHARACTER TO COMPONENT, and is

-- further described in chartos.ada. It is used by the instantiations
-- generated here, but its name does not show up in the code because it is
-- passed to the generics as a default generic parameter. INTO.REQUIREDFOR
-- (see below) determines if an INTO procedure returning a string is being
-- specified, and, if so, calls CONVERTCHARACTERTOCOMPONENT.REQUIREDFOR
-- the appropriate component type, to indicate that the component conversion
-- function must also be generated.

-- In the presentation of the generated instantiations for INTO procedures
returning strings, component typename represents the fully qualified name

-- of the component type. If this type is defined in the DDL, then
-- componenttypename will be of the form library unit.ADA_SQL.component -

-- typesimplename. If this type is predefined, then componenttype_name
-- will be of the form libraryunit.componenttypesimple name. (In the case
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-- of STANDARD, the hand-generated runtime example used just typesimple name,
-- but we can generate STANDARD.type simple_name without hurting anything, and
-- saving the trouble of coding to detect the special case.)

-- Instantiating the generic INTO procedure for a constrained string type
-- requires passing the index subtype as a generic actual parameter. As
-- discussed in indexs.ada, this subtype is often anonymous, based on typical
-- declarations of string types. In such cases, we generate a declaration of
-- an index subtype, also as described in indexs.ada. INTO.REQUIRED FOR (see
-- below) determines if such a subtype declaration must be generated for the
-- type it is processing, and calls INDEXSUBTYPE.REQUIRED FOR any string
-- types requiring index subtypes to be generated.

-- If the index subtype that would otherwise be generated would have the same
-- bounds as the subtype used to declare the string type, then the latter
-- subtype is used for the index subtype and a new index subtype declaration
-- is not generated. In the following example, NAMEINDEX would be used as
-- the index subtype for array NAME; a new index subtype declaration would not
-- be generated:

-- type NAMEINDEX is range I .. 20;
-- type NAME is array ( NAMEINDEX range 1 .. 20 ) of CHARACTER;

-- In the presentation of the generated instantiations for INTO procedures
-- returning constrained strings, index_subtype name represents the
-- appropriately qualified name of the index subtype. If this subtype must be
-- generated, then indexsubtypename will be of the form ADASQL.library-
-- unitINDEXPACKAGE.type simple name_INDEX, where libraryunit is the name

d. -- of the library unit in which the string type to be returned is declared,

-- and typesimple_name is the simple name of the type to be returned. If a
- suitable index subtype is defined in the user-written DDL, then index_-

-- subtype_name will be of the form library_unit.ADASQL.indexsubtype_-
-- simple_name, where libraryunit is the name of the DDL library unit
-- declaring the index subtype. If a suitable index subtype is predefined
-- (e.g., in DATABASE), then index subtype_name will be of the form library_-
-- unit.indexsubtypesimplename, where libraryunit is the name of the
-- predefined library unit.

-- In the presentation of the generated instantiations for INTO procedures
-- returning unconstrained strings, index subtypename represents the fully
-- qualified name of the index subtype. If this subtype is defined in the
-- DDL, then index subtype_name will be of the form libraryunit.ADA_SQL.-
-- index_subtypesimplename. If this subtype is predefined, then index_-
-- subtype_name will be of the form libraryunit.indexsubtypesimple name.

-- The INTO procedure for an integer or enumeration type is created with the
-- following instantiation:

-- procedure INTO is new
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-- ADASQL_FUNCTIONS.INTEGERANDENUMERATIONINTO ( typename );

-- The INTO procedure for a floating point type is created with the following
-- instantiation:

4-- procedure INTO is new ADASQL_FUNCTIONS.FLOATINTO ( type name );
p

-- The INTO procedure for an unconstrained string type is created with the
d-- following instantiation:

-- procedure INTO is new
-- ADASQL_FUNCTIONS.UNCONSTRAINEDSTRINGINTO
-- ( indexsubtype_name , component typename , typename );

-- The INTO procedure for a constrained string type is created with the
-- following instantiation:

-- procedure INTO is new
-- ADASQLFUNCTIONS.CONSTRAINEDSTRINGINTO

.-- ( index subtypename , componenttypename , typename );

-- The information required to generate the INTO procedure appropriate for a
S--type is:

-- (1) Fully qualified name of that type

-- (2) Simple name of the type (some elements of information are redundant,
-- but are listed here as they wind up in different sections of the
-- generated code)

-- (3) Name of the library unit in which the type is declared

-- (4) Class of the type (integer, enumeration, floating point, unconstrained
-- string, constrained string)

' -- (5) For strings, identity of the subtype used to declare the array index

-- (a) Fully qualified name of the subtype

-- (b) For constrained strings, bounds of the subtype

" -- (6) For constrained strings, bounds of the array index

-- (7) For strings, fully qualified name of the component type

-- All this information can be deduced from the ACCESSFULLNAMEDESCRIPTOR
-- for a type. INTO.REQUIREDFOR flags that an INTO procedure is to be
-- instantiated for the type specified by its ACCESSFULLNAMEDESCRIPTOR. It
-- is called whenever the necessity for an INTO procedure is found; it ignores
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-- duplicate requests.

procedure REQUIREDFOR
PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- INTO.POSTPROCESSING produces the code instantiating the INTO procedures:

procedure POSTPROCESSING;

end INTO;

3.11.47 package intob.ada

-- intob.ada -- post process data structures for INTO procedures

with TEXT_PRINT, DDLDEFINITIONS, DUMMY, INDEXSUBTYPE,

CONVERTCHARACTERTOCOMPONENT, DATABASE;
use TEXT_PRINT;
package body INTO is

use DDLDEFINITIONS;
use DATABASE;

type REQUIREDFORENTRYRECORD;
type REQUIREDFORENTRY is access REQUIREDFORENTRYRECORD;

.type REQUIREDFORENTRYRECORD is
record

FULLNAMEDESCRIPTOR : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
DUMMY.ACCESSFULLNAMEDESCRIPTOR;

NEXTREQUIREDFOR : REQUIREDFORENTRY;
end record;

REQUIREDFORLIST : REQUIREDFORENTRY := new REQUIREDFORENTRYRECORD;

function ">="

* (LEFT , RIGHT : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

begin
if LEFT.FULLPACKAGENAME.all > RIGHT.FULLPACKAGENAME.all then

return TRUE;
elsif LEFT.FULLPACKAGENAME.all /= RIGHT.FULLPACKAGENAME.all then

return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then

- [. return TRUE;

else
return FALSE;

end if;
* a end
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function INDEX-SUBTYPE_-REQUIRED
(PROGRAM-TYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

begin
if PROGRAMTYPE.TYPEIS.ARRAYRANGE LO/

PROGRAMTYPE.TYPEIS.ARRAYRANGEMIN or else
PROGRAMTYPE.TYPEIS.ARRAY_-RANGE HI /-
PROGRAMTYPE.TYPEIS.ARRAYRANGEMAX then
return TRUE;

else
return FALSE;

* end if;
end INDEXSUBTYPEREQUIRED;

procedure REQUIRED_FOR
(PROGRAMTYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
TRACER :REQUIREDFORENTRY :- REQUIREDFORLIST;

Order list by fully-qualified component type name.
begin

while TRACER.NEXTREQUIREDFOR /= null and then
PROGRAMTYPE >= TRACER.NEXTREQUIREDFOR.FULLNAMEDESCRIPTOR loop
TRACER := TRACER. NEXTREQUIREDFOR;

end loop;

if PROGRAM-TYPE /= TRACER.FULLNAMEDESCRIPTOR then
TRACER.NEXT_REQUIREDFOR :

new REQUIREDFORENTRYRECORD'
(FULLNAMEDESCRIPTOR -> PROGRAMTYPE,
NEXT_REQUIREDFOR => TRACER.NEXT_REQUIRED_-FOR);

if PROGRAMTYPE.TYPEIS.TYPE = DDLDEFINITIONS.STRING then
16 CONVERTCHARACTERTOCOMPONENT .REQUIRED_-FOR

(PROGRAM_-TYPE. TYPE_-IS. ARRAYTYPE. FULLNAME);
if PROGRAMTYPE.TYPEIS.CONSTRAINED and then

INDEXSUBTYPE_-REQUIRED (PROGRAMTYPE) then
INDEXSUBTYPE.REQUIREDFOR (PROGRAMTYPE.TYPEIS);

end if;
end if;

end if;
end REQUIREDFOR;

procedure POSTPROCESSING is
TRACER :REQUIREDFOR ENTRY := REQUIREDFORLIST.NEXTREQUIREDFOR;

begin
while TRACER /= null loop

SETINDENT (2);
PRINT ("procedure INTO is new )

PRINTLINE;

SETINDENT (4);
case TRACER.FULLNAMEDESCRIPTOR.TYPEIS.TYPE is

when DDLDEFINITIONS.RECORD => null; -- should never occur.
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when DDL_DEFINITIONS.ENUNERLATION IDDL-DEFINITIONS.INTEGER ~
*2'- PRINT (-ADA SQLFUNCTIONS.INTEGERANDENUMERATIONINTO");

PRINTLINE;-

SET_INDENT (6);
PRINT ("( ");

when DDLDEFINITIONS.FLOAT =>

PRINT ("ADASQLFUNCTIONS.FLOATINTO");
a? PRINTLINE;

SETINDENT (6);
a-A PRINT ("( ");

when DDLDEFINITIONS.STRING

if TRACER.FULLNAMEDESCRIPTOR.TYPEIS.CONSTRAINED then
PRINT ("ADASQL _FUNCTIONS.CONSTRAINEDSTRING_INTO");

else
PRINT ("ADASQLFUNCTIONS.UNCONSTRAINEDSTRINGINTO");

end if;

SET_INDENT (6);
PRINT((")
if TRACER.FULLNAMEDESCRIPTOR.TYPEIS.CONSTRAINED and then

INDEXSUBTYPE_REQUIRED (TRACER.FULLNAMEDESCRIPTOR) then
- PRINT ("ADASQL.");

PRINT (STRING(TRACER. FULLNAMEDESCRIPTOR. SCHEMAUNIT. NAME, all)

& "INDEXPACKAGE.");
PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.NAME.all) &

"INDEX");
else

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.TYPEIS.
INDEXTYPE.FULLNAME.FULLPACKAGENAME.all) &".)

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.TYPEIS.
INDEXTYPE.FULLNAME.NAME.all));

end if;
PRINT (,)

PRINT_LINE;
-- SETINDENT (8);

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.TYPEIS.
ARRAYTYPE.FULLNAME.FULLPACKAGENAME.all)&".)

PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.TYPEIS.
ARRAYTYPE.FULLNAME.NAME.all));

PRINT (,)

P- PRINTLINE;
end case;

* ~PRINT (STRING(TRACER.FULLNAMEDESCRIPTOR.FULLPACKAGENAME.all) &")

le PRINT (STRING(TRACER. FULLNAMEDESCRIPTOR.NAME.all));
PRINT ( ;)

-. PRINTLINE;
BLANKLINE;
TRACER :=TRACER.NE.XTREQUIREDFOR;

end loop;
a- ~ end POSTPROCESSING;
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end INTO;

3.11.48 package pgmconvs.ada

-- pgmconvs.ada - post process data strucs for LCONVERT & RCONVERT functions

with DDLDEFINITIONS;
use DDLDEFINITIONS;

package PROGRAMCONVERSION is

-- The various Ada/SQL subprograms that have parameters of program types
-- convert the values of those parameters to a standard internal type, SQL-
-- OBJECT, for entry into their data structures. To perform these
-- conversions, the subprograms call LCONVERT to convert their left or only
-- parameter, and RCONVERT to convert their right parameter (if any). Each
-- L_CONVERT function is created by instantiating one of six generic
-- functions, and the RCONVERT functions are simply renamed from the
-- corresponding LCONVERT functions. The application scanner produces both
S-- L_CONVERT and RCONVERT functions for each program type used as a parameter
-- to an Ada/SQL subprogram and requiring conversion to SQL_OBJECT.

-- Each of the six generic functions is used with a specific class of types.
-- These classes are (the only classes currently supported by the application
-- scanner):

-- (1) integer and enumeration
-- (2) floating point
-- (3) unconstrained strings with CHARACTER components
-- (4) unconstrained strings with components of a type derived from CHARACTER
-- (5) constrained strings with CHARACTER components
-- (6) constrained strings with components of a type derived from CHARACTER

-- In what follows, typename denotes the fully qualified name of a program
-- type. If the program type is defined within the DDL, then typename will
-- be of the form library unit.ADA_SQL.type_simple name. If the program type
-- is a predefined one (i.e., in STANDARD or DATABASE), then typename will be
-- of the form library_unit.typesimple_name.

-- Two considerations are relevant to the conversion functions for strings:

-- (1) Whether the components of the string are CHARACTERs or are of a type
-- derived from CHARACTER

-- (2) For constrained strings, whether or not the index subtype is anonymous.

-- Strings whose components are of type CHARACTER can be converted directly to
-- their internal representation within an SQL_OBJECT using an Ada type

-- conversion on the entire string value. This is because the internal
-- representation of a string is as a STRING, which is an array of CHARACTERs.
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-- Strings whose components are not of type CHARACTER cannot be converted
-- using an Ada type conversion on the entire string, but must be converted
-- character by character. For each type, other than CHARACTER, used as a
-- component of a string to be converted to internal representation, a
-- function must be written to convert from that type to type CHARACTER. This
-- (overloaded) function is called CONVERTCOMPONENT TO CHARACTER, and is
-- further described in comptos.ada. It is used by the instantiations
-- generated here, but its name does not show up in the code because it is
-- passed to the generics as a default generic parameter. PROGRAM_-
-- CONVERSION.REQUIREDFOR (see below) determines if the conversion of a
-- string with non-CHARACTER components is being specified, and, if so, calls
-- CONVERTCOMPONENTTOCHARACTER.REQUIREDFOR the appropriate component type,
-- to indicate that the component conversion function must also be generated.

-- In the presentation of the generated instantiations for conversions of
-- strings with non-CHARACTER components, component typename represents the
-- fully qualified name of the component type. If this type is defined in the
-- DDL, then componenttypename will be of the form libraryunit.ADASQL.-
-- componenttype simplename. If this type is predefined, then component_-
-- type-name will be of the form library unit.component typesimplename.

-- Instantiating the generic string conversion routine for a constrained
-- string type requires passing the index subtype as a generic actual

-- parameter. As discussed in indexs.ada, this subtype is often anonymous,
-- based on typical declarations of string types. In such cases, we generate
-- a declaration of an index subtype, also as described in indexs.ada.
-- PROGRAMCONVERSION.REQUIREDFOR (see below) determines if such a subtype
-- declaration must be generated for the conversion it is processing, and
-- calls INDEXSUBTYPE.REQUIREDFOR any string types requiring index subtypes
-- to be generated.

-- If the index subtype that would otherwise be generated would have the same
-- bounds as the subtype used to declare the string type, then the latter
-- subtype is used for the index subtype and a new index subtype declaration
-- is not generated. In the following example, NAMEINDEX would be used as
-- the index subtype for array NAME; a new index subtype declaration would not
-- be generated:

-- type NAME_INDEX is range 1 .. 20;
-- type NAME is array ( NAMEINDEX range 1 .. 20 ) of CHARACTER;

*. -- In the presentation of the generated instantiations for conversions of
-- constrained strings, index_subtypename represents the appropriately
-- qualified name of the index subtype. If this subtype must be generated,
-- then indexsubtype name will be of the form ADA_SQL.library unit INDEX_-

PACKAGE.type_simplename_INDEX, where libraryunit is the name of the
-- library unit in which the string type to be converted is declared, and

*. -- typesimplename is the simple name of the type to be converted. If a
-- suitable index subtype is defined in the user-written DDL, then index_-
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-subtype-name will be of the form library unit.ADA_-SQL~index -subtype_-
-simple name, where library_ unit is the name of the DDL library unit
-declaring the index subtype. If a suitable index subtype is predefined

-- (e.g., in DATABASE), then index subtype name will be of the form library-
-unit.index -subtype simple-name, where library._unit is the name of the
-predefined library unit.

4 -- In the presentation of the generated instantiations for conversions of
-unconstrained strings, index Isubtype name represents the fully qualified
-name of the index subtype. If this subtype is defined in the DDL, then
-- index -subtype name will be of the form library unit.ADA_-SQL.index -subtype_-
-simple name. If this subtype is predefined, then index-subtype name will
-be of the form library._unit.index -subtype simple name.

-The LCONVERT function for an integer or enumeration type is created with
-the following instantiation:

4 -- function LCONVERT is new
-- ADASQL _FUNCTIONS. INTEGERANDENUMERATIONCONVERT (type name )

-The LCONVERT function for a floating point type is created with the

-- following instantiation:

tip function LCONVERT is new ADASQLFUNCTIONS.FLOATCONVERT ( type name )

* -- The LCONVERT function for an unconstrained string with CHARACTER
-components is created with the following instantiation:

-- function LCONVERT is new
40- ADA_SQL_FUNCTIONS.UNCONSTRAINEDCHARACTERSTRINGCONVERT

-- ( index subtype_name , type name );

-The LCONVERT function for an unconstrained string with components of a
-type derived from CHARACTER is created with the following instantiation:

-- function LCONVERT is new
S ADA_SQL_FUNCTIONS.UNCONSTRAINEDSTRINGCONVERT

' -- (indexsubtype_name , component type name , type name u

e-- Te. LCONVERT function for a constrained string with CHARACTER components
-- is created with the following instantiation:

-- nfunction LCONVERT is new
-- ADASQLFUNCTIONS CONSTRAINEDCHARACTERSTRINGCONVERT

-- b ef indexsubtype_name , typeename );

-- The LCONVERT function for a constrained string with components of a type
-- derived from CHARACTER is created with the following instantiation:
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-- function L CONVERT is new
-- ADASQLFUNCTIONS.CONSTRAINEDSTRINGCONVERT
--- ( index_subtypename , componenttypename , typename );

-- An RCONVERT function is created for each LCONVERT function by renaming:

-- function RCONVERT ( R : typename ) return ADASQL_FUNCTIONS.SQLOBJECT
- -- renames LCONVERT;

-- The information required to generate the conversion function appropriate

-- for a type is:

-- (1) Fully qualified name of the type

-- (2) Simple name cf the type (some elements of information are redundant,
-- but are listed here as they wind up in different sections of the

-- generated code)

-- 3) Name of the library unit in which the type is declared

-- (4) Class of the type (integer, enumeration, floating point, unconstrained
-- string with CHARACTER components, unconstrained string with components
-- derived from CHARACTER, constrained string with CHARACTER components,
-- constrained string with components derived from CHARACTER)

[ -- (5) For strings, identity of the subtype used to declare the array index

-- (a) Fully qualified name of the subtype

-- (b) For constrained strings, bounds of the subtype

-- (6) For constrained strings, bounds of the array index

S--- (7) For strings, fully qialified name of the component type

* -- (8) For strings, whether or not the component type is CHARACTER

-- All this information can be deduced from the ACCESSFULLNAMEDESCRIPTOR
-- for a type. PROGRAMCONVERSION.REQUIREDFOR flags that a conversion
-- routine is to be instantiated for the type specified by its ACCESSFULL_-
-- NAME DESCRIPTOR. It is called whenever the necessity for a conversion is

6 -- found; it ignores duplicate conversion requests.

procedure REQUIREDFOR
5'. ( PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- PROGRAMCONVERSION.POSTPROCESSING produces the code instantiating the
-- L_CONVERT functions and renaming them as RCONVERT:
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procedure POSTPROCESSING;

end PROGRAMCONVERSION;

3.11.49 package pgmconvb.ada

-- pgmconvb.ada

with TEXTPRINT, DDLDEFINITIONS, DUMMY, DATABASE, INDEXSUBTYPE,

CONVERTCOMPONENTTOCHARACTER, PREDEFINED_TYPE;
use TEXTPRINT;

package body PROGRAMCONVERSION is

use DDLDEFINITIONS, DATABASE;

type CONVERSIONKIND is
(INTEGERANDENUMERATION,

FLOAT,
UNCONSTRAINEDCHARACTERSTRING,

JUNCONSTRAINEDSTRING,

CONSTRAINED CHARACTER STRING,
CONSTRAINEDSTRING);

(r. type CONVERSIONENTRY_RECORD;

type CONVERSIONENTRY is access CONVERSIONENTRYRECORD;

type CONVERSIONENTRYRECORD is
record

PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR

DUMMY.ACCESSFULLNAMEDESCRIPTOR;

KIND CONVERSIONKIND;
NEXTCONVERSION CONVERSIONENTRY;

end record;

a' CONVERSIONLIST : CONVERSIONENTRY := new CONVERSIONENTRYRECORD;

function BASE TYPE IS CHARACTER

(PROGRAMTYPE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR)

return BOOLEAN is
begin

if PROGRAMTYPE = PREDEFINEDTYPE.STANDARD.CHARACTER then
return TRUE;

4 else

return FALSE;
end if;

end BASE TYPE IS CHARACTER;

function INDEXSUBTYPEREQUIRED

(PROGRAM-TYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is
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begin
if PROGRAMTYPE.TYPEIS.ARRAYRANGELO 1

PROGRAMTYPE.TYPEIS.ARRAYRANGEMIN or else
PROGRAMTYPE.TYPEIS.ARRAY_-RANGEHI 1
PROGRAMTYPE.TYPEIS.ARRAYRANGEMAX then
return TRUE;

else

return FALSE;
end if;

end INDEXSUBTYPEREQUIRED;

function GETKINDFOR

(PROGRAMTYPE :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return CONVERSIONKIND is

begin
case PROGRAMTYPE.TYPEIS.WHICHTYPE is

when DDLDEFINITIONS.ENUINERATION I DDLDEFINITIONS.INTEGER =>
* return INTEGERANDENUMERATION;

when DDLDEFINITIONS.FLOAT =>

return FLOAT;
when DDLDEFINITIONS.STRING =>

if not PROGRAMTYPE.TYPEIS.CONSTRAINED then
if BASETYPEISCHARACTER (PROGRAMTYPE.TYPEIS.ARRAY TYPE) then

return UNCONSTRAINEDCHARACTERSTRING;
- -. else

CONVERTCOMPONENTTOCHARACTER. REQUIREDFOR
(PROGRAMTYPE.TYPEIS.ARRAYTYPE.FULL_NAME);

return UNCONSTRAINEDSTRING;
end if;

else
if INDEXSUBTYPEREQUIRED (PROGRAMTYPE) then

INDEXSUBTYPE.REQUIRED_FOR (PROGRAMTYPE.TYPEIS);
end if;
if BASETYPEISCHARACTER (PROGRAMTYPE.TYPEIS.ARRAYTYPE) then

return CONSTRAINEDCHARACTERSTRING;
* else

CONVERTCOMPONENTTOCHARACTER.REQUIREDFOR
(PROGRAMTYPE.TYPEIS.ARRAYTYPE.FULLNAME);

return CONSTRAINEDSTRING;
end if;

end if;
when others =>

raise PROGRAMERROR; -- should never occur.
end case;

function "=

(LEFT , RIGHT :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)

return BOOLEAN is
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4mi 
begin

if LEFT.FULLPACKAGENAME.all > RIGHT.FULLPACKAGENAME.all then
return TRUE;

elsif LEFT.FULLPACKAGENAME.all /= RIGHT.FULLPACKAGENAME.all then
return FALSE;

elsif LEFT.NAME.all >= RIGHT.NAME.all then
return TRUE;

else
return FALSE;

end if;
.1' end ">=";

procedure REQUIRED_FOR
-. (PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

TRACER : CONVERSIONENTRY := CONVERSIONLIST;
begin

while TRACER.NEXTCONVERSION /= null and then
- PROGRAMTYPE >= TRACER.NEXTCONVERSION.PROGRAMTYPE loop

TRACER := TRACER.NEXTCONVERSION;
end loop;
if PROGRAMTYPE /= TRACER.PROGRAMTYPE then

TRACER.NEXTCONVERSION := new CONVERSIONENTRYRECORD'
(PROGRAMTYPE ') PROGRAMTYPE,
KIND > GETKINDFOR (PROGRAMTYPE),
NEXTCONVERSION => TRACER.NEXTCONVERSION);

end if;
end REQUIREDFOR;

procedure POSTPROCESSING is
i TRACER : CONVERSIONENTRY := CONVERSIONLIST.NEXTCONVERSION;

procedure PRINTFULLYQUALIFIEDNAME
(PROGRAMTYPE : in DDL DEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

begin
PRINT (STRING(PROGRAMTYPE.FULL PACKAGE NAME.all) & ".");

* PRINT (STRING(PROGRAMTYPE.NAME.all));
, end PRINTFULLYQUALIFIEDNAME;

procedure PRINTGENERATEDINDEXSUBTYPENAM
(PROGRAM TYPE : in DDL DEFINITIONS.ACCESS FULL NAME DESCRIPTOR) is

begin
PRINT ("ADASQL.");
PRINT (STRING(PROGRAMTYPE.TYPEISFULLNAME.SCHEMA_UNIT.NAME.all) &

"_INDEX PACKAGE.");
PRINT (STRING(PROGRAMTYPE.TYPEIS.FULLNAME.NAME.all) & "_INDEX");

end PRINTGENERATEDINDEXSUBTYPENAME;

* begin
while TRACER /= null loop
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SETINDENT (2);
PRINT ("function ~ LCONVERT is new")
PRINTLINE;

SETINDENT (4);
P case TRACER.KIND is

when INTEGERANDENUMERATION>

PRINT ("ADASQL_FUNCTIONS.INTEGERANDENUMERATIONCONVERT");

* SET_INDENT (6);
PRINT ("( ");
PRINT_FULLY_QUALIFIED NAME (TRACER.PROGRAMTYPE);

when FLOAT =>
PRINT ("ADASQL_FUNCTIONS.FLOATCONVERT");
PRINTLINE;

SET_INDENT (6);
PRINT(" )
PRINTFULLYQUALIFIED NAME (TRACER.PROGRAMTYPE);

* when UNCONSTRAINEDCHARACTERSTRING =>

% PRINT ("ADA SQLFUNCTIONS.UNCONSTRAINEDCHARACTERSTRINGCONVERT");
PRINTLINE;

SETINDENT (6);
PRINT("")
PRINT_FULLY_QUALIFIEDNAME

(TRACER. PROGRAMTYPE. TYPEIS. INDEXTYPE. FULL NAME);
PRINT (,)

PRINTLINE;
SET_INDENT (8);
PRINT_FULLYQUALIFIED NAME (TRACER.PROGRAMTYPE);

when UNCONSTRAINEDSTRING )

PRINT ("'ADASQLFUNCTIONS.UNCONSTRAINEDSTRINGCONVERT"l);

PRINT_LINE;
SET_INDENT (6);

"V PRINT ("( ");

PRINTFULLYQUALIFIED_NAM
(TRACER. PROGRAMTYPE. TYPEIS. INDEXTYPE. FULL NAME);

PRINT (",");

p PRINTLINE;

SETINDENT (8);
PRINTFULLY _QUALIFIEDNAME

(TRACER. PROGRAMTYPE. TYPEIS. ARRAY TYPE. FULL NAME);
PRINT (",");

PRINTLINE;

PRINT_-FULLY_-QUALIFIED -NAME (TRACER.PROGRAMTYPE);
% when CONSTRAINEDCHARACTER STRING =>

PRINT ("ADASQL_FUNCTIONS.CONSTRAINEDCHARACTERSTRINGCONVERT");
PRINTLINE;

g SETINDENT (6);
PRINT ("( ");

if INDEXSUBTYPEREQUIRED (TRACER.PROGRAMTYPE) then
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40

PRINTGENERATEDINDEXSUBTYPE NAME (TRACER.PROGRAMTYPE);
else

PRINTFULLYQUALIFIEDNAME
(TRACER. PROGRAMTYPE. TYPEIS. INDEXTYPE. FULL NAME);

end if;
5" PRINT (",");

PRINTLINE;

SETINDENT (8);
PRINT_-FULLY_QUALIFIED_-NAME (TRACER.PROGRAM TYPE);

when CONSTRAINEDSTRING =>

PRINT ("ADA_-SQLFUNCTIONS.CONSTRAINEDSTRINGCONVERT");
V PRINTLINE;

SETINDENT (6);
PRINT ("( ");

if INDEXSUBTYPEREQUIRED (TRACER.PROGRAM TYPE) then
PRINTGENERATEDINDEXSUBTYPE NAME (TRACER.PROGRAMTYPE);

j else
6 PRINTFULLYQUALIFIEDNAME

* (TRACER. PROGRAMTYPE. TYPEIS. INDEXTYPE. FULL-NAME);

end if;
PRINT (,)

PRINT LINE;
SETINDENT (8);
PRINTFULLY_QUALIFIEDNAME

(TRACER.PROGRAMTYPE.TYPEIS.ARRAYTYPE.FULLNAME);

PRINT C',");

PRINTLINE;

PRINTFULLYQUALIFIEDNAME (TRACER.PROGRAM TYPE);

41-1 end case;
* PRINT (" );");

PRINTLINE;
BLANK_LINE;
SETINDENT (2);

PRINT ("function RCONVERT");
PRINT_LINE;
SETINDENT (4);

Wt PRINT ("( R
PRINT (STRING(TRACER.PROGRAMTYPE.FULLPACKAGENAME.all) a .)

PRINT (STRING(TRACER. PROGRAMTYPE. NAME. all));

PRINT "))
PRINTLINE;

*PRINT ("return ADA_SQL_FUNCTIONS.SQL_OBJECT");
PRINTLINE;
PRINT ("renames LCONVERT;");

PRINTLINE;
BLANKLINE;
TRACER :=TRACER.NEXTCONVERSION;

end loop;
end POSTPROCESSING;
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end PROGRAMCONVERSION;

3.11.50 package predefs.ada

-- predefs.ada - post process data structure for optional predefined text

package PREDEFINED is

--. Certain Ada/SQL constructs require that predefined (non-parameterized) text

-- be generated for them. These constructs are described below, along with
-- enumeration values used to refer to them and the text that must be
-- generated.

-- STARTYPEDECLARATION
-- type STARTYPE is ( '*'

*%S. -- The enumeration value '*' must be visible to the user program if it is
-- referenced as COUNT ( '*' ) or any flavor of SELEC ( '*' ....

* -- Regrettably, this is not the kind of enumeration literal than can be made
-- visible by renaming, so we have to generate our own type declaration.

-- UNTYPEDCOUNTSTARFUNCTION
-- Code generated is in two parts: (1) a specification, and (2) body parts.
-- (Looking back on this, I don't know why I didn't just set up a generic
-- function to do the whole ball of wax, instead of having to do a body
-- here! Maybe we'll change it later!)

-- Specification:

-- function COUNT ( STAR : STAR_TYPE ) return ADASQLFUNCTIONS.SQL_OBJECT;

-- Body parts:

function COUNTFUNCTION is new
-- ADASQLFUNCTIONS.COUNT_STAR ( ADASQLFUNCTION.SQLOBJECT );

* -- function COUNT ( STAR : STARTYPE

-. return ADASQLFUNCTIONS.SQLOBJECT is
-- begin
-- return COUNTFUNCTION;
-- end COUNT;

WV-- Must be generated if COUNT ( '*' ) is used in a context where its result
-- will not be strongly typed.

-- TYPED COUNT STAR FUNCTION
-- Code generated is in two parts: (1) a specification, and (2) body parts.
-- See comment for UNTYPEDCOUNTSTARFUNCTION, above.

-- Specification:

package predefs.ada 176



zu,ra , L , * ** p . -~p -r, qj, -. r pj ,-. .. y' r f ., - -. .T - -. w. !' 7.. r- u-.nu-w, r , V.

UNCLASSIFIED

-- function COUNT ( STAR : STARTYPE
-- return ADASQL.DATABASETYPEPACKAGE.INTTYPE;

-- Body parts:

-- function COUNTFUNCTION is new

-- ADASQLFUNCTIONS.COUNT STAR ( ADASQL.DATABASETYPEPACKAGE.INT TYPE );

-function COUNT ( STAR : STARTYPE
-- return ADASQL.DATABASETYPEPACKAGE.INTTYPE is
-- begin

-- return COUNTFUNCTION;

-- end COUNT;

-- Must be generated if COUNT ( '*' ) is used in a context where its result
C-- will be strongly typed. (Note that strongly typed COUNT ( '*' ) always

-- returns a result of the database type corresponding to DATABASE.INT.)

-- CLOSEPROCEDURE
-- procedure CLOSE ( CURSOR : in out ADASQLFUNCTIONS.CURSORNAME
-- renames ADASQLFUNCTIONS.CLOSE;

W-- Must be generated if CLOSE is called.

-- DECLARPROCEDUREWITHNUMERICORDERBY
-- procedure DECLAR
-- ( CURSOR in out ADASQL_FUNCTIONS.CURSORNAME;

CURSORFOR : in ADASQZFUNCTIONS.SQLOBJECT;
-- ORDERBY : in DATABASE.COLUMNNUMBER
-- renames ADASQL_FUNCTIONS.DECLAR;

-- Must be generated if DECLAR is called with a single ORDER BY column,
-- specified as a column number.

*' -- DECLARPROCEDUREWITHSQL_OBJECTORDERBY
-- procedure DECLAR
-- ( CURSOR : in out ADASQLFUNCTIONS.CURSORNAME;
-- CURSORFOR : in ADASQL_FUNCTIONS.SQL_OBJECT;
-- ORDERBY : in ADASQL_FUNCTIONS.SQL_OBJECT :f

ADASQL_FUNCTIONS.NULLOBJECT )
I' -- renames ADASQL_FUNCTIONS.DECLAR;

-- Must be generated if DECLAR is called, under conditions opposite to
-- previous DECLAR.

-- DELETESEARCHEDPROCEDURE
-- procedure DELETEFROM
-- ( TABLE : in ADASQLFUNCTIONS.TABLENAME;
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-- WHERE : in ADASQLFUNCTIONS.SQLOBJECT :
-- ADA_SQL_FUNCTIONS.NULL_SQL_OBJECT

-- renames ADA_SQL_FUNCTIONS.DELETEFROM;

-- Must be generated if the searched version of DELETEFROM is called. (The
-- positioned version of DELETEFROM is not supported in this version.)

-- FETCHPROCEDURE

-- procedure FETCH ( CURSOR : in out ADA_SQL FUNCTIONS.CURSOR NAME
-- renames ADASQLFUNCTIONS.FETCH;

-- Must be generated if FETCH is called.

-- INSERTINTOPROCEDURE
-- procedure INSERTINTO

-- ( TABLE in ADA .SQL FUNCTIONS.TABLENAME;
-- WHAT in ADA_SQL FUNCTIONS.INSERTITEM

renames ADASQLFUNCTIONS.INSERT_INTO;

'" -- Must be generated if INSERTINTO is called.

-- VALUESFUNCTION

S-'. -- function VALUES return ADA SQL FUNCTIONS.INSERTITEM

-- renames ADASQLFUNCTIONS.VALUES;

-- Must be generated if the VALUES form of INSERTINTO is used.

•V -- OPENPROCEDURE

i -- procedure OPEN ( CURSOR : in out ADA_SQLFUNCTIONS.CURSORNAME

-- renames ADASQLFUNCTIONS.OPEN;

.'. -- Must be generated if OPEN is called.

S-- UPDATESEARCHEDPROCEDURE

-- procedure UPDATE
* -- ( TABLE in ADASQLFUNCTIONS.TABLENAME;
. -- SET : in ADA SQL FUNCTIONS.SQL OBJECT;

-- WHERE in ADASQLFUNCTIONS.SQLOBJECT
ADASQLFUNCTIONS.NULLSQL_OBJECT

-- renames ADA_SQL_FUNCTIONS.UPDATE;

O* -- Must be generated if the searched version of UPDATE is called. (The
-- positioned version of UPDATE is not supported in this version.)

-- A value of PREDEFINED.TEXTTYPE identifies a particular piece of predefined

-- text:

type TEXT_TYPE is
STARTYPEDECLARATION,

I,....
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UNTYPEDCOUNTSTARFUNCTION,
TYPEDCOUNTSTARFUNCTION,
CLOSEPROCEDURE,
DECLAR PROCEDURE WITH NUMERIC ORDER BY,
DECLARPROCEDUREWITHSQL_OBJECTORDERBY,
DELETESEARCHEDPROCEDURE,

FETCHPROCEDURE,

INSERTINTOPROCEDURE,
VALUESFUNCTION,

OPENPROCEDURE,
UPDATESEARCHEDPROCEDURE );

-- PREDEFINED.TEXTREQUIREDFOR is called, for the appropriate predefined text
-- type, whenever it is determined that a piece of predefined text must be
-- generated. (Duplicate calls for the same particular piece of predefined
-- text are fine; PREDEFINED.TEXT_REQUIREDFOR automatically ignores duplicate
-- calls and only produces the required text once.)

procedure TEXTREQUIRED_FOR ( TEXTOF : TEXTTYPE );

-- Post processing for predefined text is done in two steps: (1) all required
-- predefined text is generated, in the order discussed above, except for the
-- body parts of the COUNT ( '*' ) functions, and (2) the body parts of the
-- COUNT '*' functions are generated. These functions are handled by
-- PREDEFINED.TEXTPOSTPROCESSING_1 and PREDEFINED.TEXTPOSTPROCESSING_2.

procedure TEXTPOSTPROCESSING_1;

1- procedure TEXTPOSTPROCESSING_2;

end PREDEFINED;

3.11.51 package predefb.ada

-- predefb.ada - post process data structure for optional predefined text

with TEXTPRINT, DDLDEFINITIONS, DATABASETYPE, PREDEFINEDTYPE;

use TEXTPRINT;
package body PREDEFINED is

NEEDSTARTYPEDECLARATION : BOOLEAN :f FALSE;

NEEDUNTYPEDCOUNTSTARFUNCTION : BOOLEAN : FALSE;
NEEDTYPEDCOUNTSTARFUNCTION : BOOLEAN : FALSE;

NEEDCLOSEPROCEDURE : BOOLEAN : FALSE;

NEEDDECLARPROCEDUREWITHNUMERICORDERBY BOOLEAN := FALSE;
NEEDDECLARPROCEDUREWITH_SQL_OBJECTORDERBY BOOLEAN : FALSE;
NEEDDELETESEARCHEDPROCEDURE : BOOLEAN : FALSE;

NEEDFETCHPROCEDURE BOOLEAN :f FALSE;
NEEDINSERTINTOPROCEDURE BOOLEAN FALSE;

NEEDVALUESFUNCTION . BOOLEAN FALSE;
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NEEDOPENPROCEDURE BOOLEAN FALSE;
NEEDUPDATESEARCHEDPROCEDURE BOOLEAN rFALSE;

procedure TEXT_REQUIREDFOR

begin -OF :TEXT-TYPE) isTA RE

caeTEXTOF is
* when STARTYPEDECLARATION =>

NEDSAR..-ECAAIO RE

when UNTYPEDCOUNTSTARFUNCTION =>

_ _ _ _E-CUN-SARFUNCTION :=TRUE;

NEEDSTARTYPEDECLARATION := TRUE;
when TYPEDCOUNTSTARFUNCTION =>

NEEDTYPEDCOUNTSTARFUNCTION :=TRUE;
NEEDSTARTYPEDECLARATION :=TRUE;
DATABASETYPE.REQUIREDFOR (PREDEFINEDTYPE.DATABASE.INT.FULLNAME);

when CLOSEPROCEDURE =>

NEEDCLOSEPROCEDURE :=TRUE;
* when DECLARPROCEDUREWITHNUMERICORDERBY =>

NEEDDECLARPROCEDUREWITHNUMERICORDER BY :=TRUE;
when DECLARPROCEDUREWITH_SQL_OBJECTORDERBY =>

NEED_-DECLARPROCEDUREWITHSQLOBJECTORDERBY TRUE;
when DELETESEARCHEDPROCEDURE =>

NEEDDELETESEARCHEDPROCEDURE := TRUE;
when FETCHPROCEDURE =>

* NEEDFETCHPROCEDURE :=TRUE;
when INSERTINTOPROCEDURE =>

NEEDINSERTINTOPROCEDURE :=TRUE;
when VALUESFUNCTION =>

NEEDVALUESFUNCTION :=TRUE;
when OPENPROCEDURE =>

NEEDOPENPROCEDURE :=TRUE;
when UPDATESEARCHEDPROCEDURE =>

NEEDUPDATESEARCHEDPROCEDURE TRUE;
end case;

end TEXT_REQUIRED_FOR;

procedure PRINTDATABASEINT is

TYPEDES :DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
PREDEFINEDTYPE. DATABASE. INT;

begin

PRINT ("ADA SQL.');
PRINT (STRING(TYPEDES.FULLNAME.SCHEMAUNIT.NAME.all) &"TYPEPACKAGE.');
PRINT (STRING(TYPE_DES.FULLNAME.NAME.all) & "_TYPE");

end PRINTDATABASE_INT;S. procedure TEXTPOSTPROCESSING_1 is
begin

if NEEDSTARTYPEDECLARATION then
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SETINDENT (2);
PRINT ("type STARTYPE is ('*');");

PRINTLINE;

BLANKLINE;

end if;
if NEEDUNTYPEDCOUNT STARFUNCTION then

SETINDENT (2);
PRINT ("function COUNT");
PRINTLINE;
SETINDENT (4);

4 PRINT ("( STAR : STARTYPE )");

PRINTLINE;
PRINT ("return ADA_SQL_FUNCTIONS.SQL_OBJECT;");
PRINTLINE;

BLANKLINE;
end if;
if NEEDTYPEDCOUNTSTARFUNCTION then

SETINDENT (2);
PRINT ("function COUNT");

PRINTLINE;
SETINDENT (4);

PRINT ("( STAR : STARTYPE )");
PRINTLINE;
PRINT ("return ");

PRINTDATABASEINT;

PRINT (";");

PRINTLINE;
BLANKLINE;

end if;
if NEEDCLOSEPROCEDURE then

SETINDENT (2);
PRINT ("procedure CLOSE");

PRINTLINE;
SET INDENT (4);
PRINT ("( CURSOR : in out ADASQL_FUNCTIONS.CURSORNAME )");

PRINTLINE;

PRINT ("renames ADASQLFUNCTIONS.CLOSE;");
PRINTLINE;

BLANKLINE;
end if;

* if NEEDDECLARPROCEDUREWITHNUMERICORDERBY then

SETINDENT (2);
PRINT ("procedure DECLAR");

PRINTLINE;

SETINDENT (4);
PRINT ("( CURSOR in out ADASQLFUNCTIONS.CURSOR_NA.ME;");
PRINTLINE;

SETINDENT (6);
PRINT ("CURSOR FOR in ADA_SQL_FUNCTIONS.SQLOBJECT;");
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PRINTLINE;
PRINT ("ORDERBY in DATABASE.COLUMNNUMBER )");

PRINTLINE;
SETINDENT (4);
PRINT ("renames ADASQLFUNCTIONS.DECLAR;");

PRINTLINE;

BLANKLINE;
end if;
if NEEDDECLARPROCEDUREWITH_SQL_OBJECTORDERBY then

SETINDENT (2);

PRINT ("procedure DECLAR");

PRINTLINE;
SETINDENT (4);

PRINT ("( CURSOR in out ADA_SQL FUNCTIONS.CURSORNAME;");

e. PRINT LINE;
SETINDENT (6);

PRINT ("CURSORFOR in ADA_SQL_FUNCTIONS.SQL_OBJECT;");

PRINTLINE;
PRINT ("ORDERBY in ADASQL_FUNCTIONS.SQL_OBJECT

PRINTLINE;
* . - PRINT (" ADASQL_FUNCTIONS.NULLSQL_OBJECT )");

PRINTLINE;

SETINDENT (4);

PRINT ("renames ADA_SQLFUNCTIONS.DECLAR;");

PRINTLINE;
BLANKLINE;

end if;

if NEEDDELETESEARCHEDPROCEDURE then

SETINDENT (2);

PRINT ("procedure DELETEFROM");

PRINTLINE;
SETINDENT (4);

, PRINT ("( TABLE : in ADASQLFUNCTIONS.TABLENAME;");

PRINT LINE;

SETINDENT (6);

* PRINT ("WHERE : in ADASQLFUNCTIONS.SQL_OBJECT

PRINTLINE;
PRINT ( ADA SOL FUNCTIONS.NULL SQLOBJECT )");

PRINTLINE;
SETINDENT (4);

PRINT ("renames ADASQLFUNCTIONS.DELETEFROM;");

PRINTLINE;
BLANKLINE;

end if;

if NEEDFETCHPROCEDURE then

SETINDENT (2);

PRINT ("procedure FETCH");

PRINTLINE;
SET INDENT (4);
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PRINT ("( CURSOR : in out ADASQL_FUNCTIONS.CURSORNAME )");

PRINTLINE;
PRINT ("renames ADASQL_FUNCTIONS.FETCH;");

PRINT LINE;
BLANK-LINE;

* end if;
if NEEDINSERTINTOPROCEDURE then

SETINDENT (2);

- PRINT ("procedure INSERT__INTO");
PRINTLINE;
SETINDENT (4);

PRINT ("( TABLE : in ADASQLFUNCTIONS.TABLENAME;");
PRINTLINE;
SETINDENT (6);

PRINT ("WHAT : in ADASQL_FUNCTIONS.INSERTITEM)");
PRINTLINE;

SET INDENT (4);

PRINT ("renames ADA_SQL_FUNCTIONS.INSERTINTO;");
PRINTLINE;
BLANKLINE;

end if;
if NEEDVALUESFUNCTION then

SETINDENT (2);
V PRINT ("function VALUES");

PRINTLINE;

SETINDENT (4);

PRINT ("return ADA_SQL_FUNCTIONS.INSERTITEM");
PRINTLINE;
PRINT ("renames ADA_SQL_FUNCTIONS.VALUES;");

* PRINTLINE;
BLANKLINE;

end if;
if NEEDOPENPROCEDURE then

SETINDENT (2);

'. PRINT ("procedure OPEN");

PRINT LINE;

SETINDENT (4);
PRINT ("( CURSOR : in out ADASQLFUNCTIONS.CURSORNAME )");

PRINT LINE;

PRINT ("renames ADASQL_FUNCTIONS.OPEN;");

PRINTLINE;

"' BLANK LINE;
end if;
if NEEDUPDATESEARCHEDPROCEDURE then

SETINDENT (2);

PRINT ("procedure UPDATE");

PRINT _LINE;

SETINDENT (4);
PRINT ("( TABLE in ADASQLFUNCTIONS.TABLENAME;");
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PRINT LINE;

SETINDENT (6);
PRINT ("SET in ADA SQL FUNCTIONS.SQL OBJECT;");
PRINT LINE;
PRINT ("WHERE in ADASQLFUNCTIONS.SQLOBJECT :

PRINTLINE;

PRINT (" ADASQL_FUNCTIONS.NULLSQLOBJECT )");

PRINT-LINE;
SETINDENT (4);
PRINT ("renames ADASQL_FUNCTIONS.UPDATE;");
PRINTLINE;

BLANKLINE;

end if;
end TEXTPOSTPROCESSING_1;

. procedure TEXTPOSTPROCESSING_2 is

begin
if NEEDUNTYPEDCOUNTSTARFUNCTION then

SETINDENT (2);
PRINT ("function COUNT FUNCTION is new ");

PRINTLINE;

SETINDENT (4);
PRINT ("ADASQLFUNCTIONS.COUNT_STAR");
PRINTLINE;
SETINDENT ();
PRINT ("( ADASQLFUNCTIONS.SQL_OBJECT );");

PRINTLINE;

BLANKLINE;
SETINDENT (2);
PRINT ("function COUNT");

PRINT LINE;

SETINDENT (4);
PRINT ("( STAR : STARTYPE )");

" PRINTLINE;
PRINT ("return ADASQLFUNCTIONS.SQLOBJECT is");

gPRINTLINE;
SETINDENT (2);
PRINT ("begin");

PRINT LINE;
PRINT (" return COUNTFUNCTION;");

PRINT LINE;
*PRINT ("end COUNT;");

PRINT LINE;
BLANKLINE;

end if;
if NEEDTYPEDCOUNTSTARFUNCTION then

SET INDENT (2);

PRINT ("function COUNTFUNCTION is new ");

PRINTLINE;
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SETINDENT (4);
PRINT ("ADASQL_FUNCTIONS.COUNTSTAR");
PRINTLINE;

SETINDENT (6);
PRINT ("( ");

4PRINTDATABASEINT;

PRINT (" );");

PRINTLINE;
BLANK_LINE;
SETINDENT (2);
PRINT ("function COUNT");
PRINTLINE;
SETINDENT (4);

PRINT ("( STAR : STAR TYPE )");
PRINT_LINE;

PRINT ("return ");
IRINTDATABASEINT;
PRINT (" is");

7i PRINT LINE;
SETINDENT (2);

PRINT ("begin");
PRINTLINE;
PRINT (" return COUNTFUNCTION;");

PRINTLINE;
PRINT ("end COUNT;");
PRINTLINE;

BLANKLINE;
end if;

end TEXTPOSTPROCESSING2;

end PREDEFINED;

3.11.52 package froms.ada

-- froms.ada - internal data structures for from clauses

with CORRELATION, DDLDEFINITIONS;

package FROMCLAUSE is

-- The information about from clauses that we must process is conceptually
-- simple: A from clause is a list of table references. Unfortunately, there

* -- are two complicating factors:

-- (1) A table reference may be either an exposed table (table name used by
-- itself) or a table to be referenced through a correlation name
-- (correlation name used with table name in table reference)

-- (2) The scopes of from clauses can be nested, and the semantics of
.. expressions requires that we keep track of how they are nested within
-- an SQL statement. In particular, at any point within an SQL statement,
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-- we must know about the from clauses at successively outer levels of
-- nesting within the statement. It is not necessary for us to know
-- about other from clauses within the statement but whose scope does not
-- include the current point.

-- To handle situation (2), information about from clauses seen are kept on a
-- stack. When we enter a new scope, the from clause information for that
-- scope is pushed onto the stack as the top entry. When our processing of a
-- statement leaves a scope, the from clause information for that scope is

-- popped off the stack and forgotten (processing never re-enters a scope that
-- has been left). Data structure entries of type FROMCLAUSE.INFORMATION are

-- linked together to form the stack. Each entry represents a from clause at
-- a single scope, and points to the entry (if any) for the next outer scope.
-- The entry for the innermost scope being processed is on the top of the
- stack, and it is a pointer to this entry that is used by the calling

routines. (FROMCLAUSE.INFORMATION is the only data structure that is
-- visible outside this package. Details on the storage of the information
-- are private; the routines available to access that information are

0 -- described below.)

type INFORMATIONRECORD is private;

*type INFORMATION is access INFORMATIONRECORD;

-- A from clause at a single scope consists of a list of tables referenced at
-- that scope. Each entry is of the following form (see private part for

2-~ -- details):

type TABLEENTRY is private;

-- When about to process a from clause at a new scope, FROMCLAUSE.ATNEW_-
-- SCOPE is called to create a new stack entry for the scope.
-- Called with:
-- FROMCLAUSE.INFORMATION for the scope just outer to the one about to

' - be entered - this is the value returned by the last call to FROM_-
* -- CLAUSE.ATNEWSCOPE if the last scope-related action was to enter a

-- new scope, or the value returned by the last call to FROMCLAUSE.AT-
-- OUTER SCOPE if the last scope-related action was to exit from a
-- scope), or NULL if we are processing the first from clause in the
-- statement (no outer scope)
-- Returns:
-- Pointer to stack entry just created for the new from clause. This is

S-- the FROM CLAUSE.INFORMATION value that will be passed to the other
-- routines described below as the remainder of the statement at this
-- scope is processed. When processing of this scope is complete, it is
-- the value that will be passed to FROMCLAUSE.ATOUTERSCOPE to resume
-- processing at the next outer scope (if any).

function ATNEWSCOPE ( SCOPE : INFORMATION ) return INFORMATION;
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-- When exiting from a scope, FROMCLAUSE.ATOUTERSCOPE is called to pop
-- the information on the current scope off the stack, and return the
-- pointer to the from clause information for the next outer scope. NULL
-- is returned if the information for the outermost scope of the current
-- statement is popped.

function ATOUTERSCOPE ( SCOPE : INFORMATION ) return INFORMATION;

-- As a from clause is processed, a list of tables named in that from clause
-- (either exposed or correlated) is created. FROMCLAUSE.NAMESEXPOSED_-

-- TABLE is called to add an exposed table to the list, and FROMCLAUSE.-
-- NAMESCORRELATEDTABLE is called to add a correlated table to the list.

-- An exposed table is represented in the from clause information by its
-- ACCESSTYPEDESCRIPTOR, which is used as a parameter to FROM CLAUSE.-
-- NAMESEXPOSEDTABLE. Before calling FROMCLAUSE.NAMESEXPOSEDTABLE, the

-- calling routine verifies that the table exists (thereby obtaining its
-- ACCESSTYPEDESCRIPTOR) and that its name is not already exposed in the

from clause being processed (by calling FROMCLAUSE.EXPOSESNAME for the
-- current scope). FROMCLAUSE.NAMESEXPOSEDTABLE is

-- Called with:
-- The FROMCLAUSE.INFORMATION pointer for the current scope
-- The ACCESSTYPEDESCRIPTOR pointer for the table named in the from
-- clause

procedure NAMESEXPOSEDTABLE

SCOPE : INFORMATION;
TABLE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR );

-- A correlated table is represented in the from clause information by its

-- CORRELATION.NAMEDECLAREDENTRY (see corrs.ada), which is used as a
-- parameter to FROMCLAUSE.NAMESCORRELATEDTABLE. Before calling FROM_-
-- CLAUSE.NAMESCORRELATEDTABLE, the calling routine verifies that the
-- correlation reference is valid (by calling CORRELATION.NAMERETURNS_-
-- TABLELIST or CORRELATION.NAMERETURNSTABLENAME, and thereby obtaining
-- the pointer to the appropriate CORRELATION.NAMEDECLARED_ENTRY) and that

-- the correlation name is not already exposed in the from clause being
-- processed (by calling FROMCLAUSE.EXPOSESNAME for the current scope).
-- FROMCLAUSE.NAMESCORRELATEDTABLE is

-- Called with:
-- The FROMCLAUSE.INFORMATION pointer for the current scope
-- The CORRELATION.NAMEDECLAREDENTRY for the correlation name used in
-- the from clause

procedure NAMESCORRELATEDTABLE

SCOPE : INFORMATION;
CORURELATIONNAME : CORRELATION.NAMEDECLAREDENTRY );

-- The remaining visible routines are used to interrogate the from clause
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-- information:

-- FROM CLAUSE.EXPOSES NAME determines whether the given name has been

.. exposed within a from clause as either an exposed table name or a
-- correlation name. If THISSCOPEONLY is TRUE, then it only checks the

-- from clause for the current scope. This is used (1) when processing the
-- from clause to verify that no name is exposed more than once, and (2)
-- when processing a column specification containing a qualifier, in
-- contexts where the column specified must appear in a table named in the
-- from clause at the current scope (e.g., a grouping column). If THIS -

-- SCOPEONLY is FALSE, then FROMCLAUSE.EXPOSESNAME looks at successively
-- outer nested scopes, beginning with the innermost one, until it either
-- finds the given name or has checked the outermost scope. This is used
-- when processing a column specification containing a qualifier, in
-- contexts where outer references are permitted (and hence the qualifier
-- may refer to an outer scope). Specific parameters are:

-- (in) The string representation of the name in question
-- (in) Pointer for the current from clause scope
-- (in) Flag to restrict search to current scope only
-- (out) If NULL, the given name is not included as an exposed table in
-- the from clause(s) searched. Otherwise, the ACCESSTYPE_-
-- DESCRIPTOR for the named table that is exposed in the from
-- clause.

-- (out) If NULL, the given name is not used as a correlation name in the
-- from clause(s) searched. Otherwise, the CORRELATION.NAME_-
-- DECLARED ENTRY for the named correlation name, which is used in
-- the from clause. (Since we build from clause information in

.V -- accordance with SQL semantics, rejecting invalid constructs, the
-- last two parameters cannot both return non-NULL values from the
-- same call.)

.* procedure EXPOSESNAME
e..- NAME . in STRING;

SCOPE in INFORMATION;
THISSCOPEONLY : in BOOLEAN;

*EXPOSEDTABLE out DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
CORRELATIONNAME : out CORRELATION.NAMEDECLAREDENTRY );

-- FROMCLAUSE.MAKESCOLUMNVISIBLE determines whether the named column
-- appears in any of the tables listed in a from clause. If THISSCOPE ONLY
-- is true, then it only checks the from clause for the current scope. This
-- is used when processing unqualified column specifications in contexts
-- where the column must be in a table at the current scope (e.g., grouping
-- column). If THISSCOPEONLY is FALSE, then FROMCLAUSE.MAKESCOLUMN-
-- VISIBLE looks at successively outer nested scopes, beginning with the

%-- innermost one, until it either finds a from clause referencing a table
-- containing the column, or has checked the outermost scope. This is used

-- when processing unqualified column specifications in contexts where outer
-- references are permitted. Specific parameters are:
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-- (in) String representation of the column name in question
-- (in) Pointer for the current from clause scope
-- (in) Flag to restrict search to current scope only
-- (out) TRUE if the first from clause found that names a table containing
-- the given column names more than one such table (this means that
-- the column specification is in error!), otherwise FALSE
-- (out) (valid only if the third parameter is FALSE) If NULL, then the
-- named column does not appear in any table named in the from
-- clause(s) searched. Otherwise, the ACCESSFULLNAMEDESCRIPTOR
-- for the column (which contains information about which table the
-- column is in, its type, etc.)

procedure MAKESCOLUMNVISIBLE
(NAME :

in STRING;
SCOPE :
in INFORMATION;

* THISSCOPEONLY

in BOOLEAN;
COLUMNAPPEARS IN MORETHANONETABLE
out BOOLEAN;

DESCRIPTOR
out DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- FROMCLAUSE.TABLESATCURRENTSCOPE returns the TABLEENTRY corresponding
-- to the first table defined at the current scope, given by its parameter.

.-'- -- It is used for processing SELECT *, to determine what tables contribute
-- to the *.

function TABLESATCURRENT SCOPE ( SCOPE : INFORMATION ) return TABLEENTRY;

-- FROMCLAUSE.NEXTTABLE returns information about the next table named at
-- the current scope. It is used in conjunction with FROMCLAUSE.TABLES_-
-- ATCURRENTSCOPE. Specific parameters are:
-- (in out) On call: The TABLEENTRY returned by the previous call to
S-- FROMCLAUSE.NEXTTABLE if this is not the first call
-- for the current from clause, or the TABLEENTRY
-- returned by the call to FROMCLAUSE.TABLES AT_-
-- CURRENTSCOPE if this is the first call for the
--. current from clause.
-- Returns: The TABLEENTRY to use in the next call to FROM_-

*" -- CLAUSE.NEXTTABLE (valid only if second parameter is
-- returned TRUE)
-- (out) TRUE if there are additional tables mentioned in this from
-- clause, FALSE otherwise

-- (out) The ACCESSTYPEDESCRIPTOR for the current table in the from
-- clause. (When processing *, we don't care about whether the

-- table is exposed or is referenced with a correlation name.)
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procedure NEXTTABLE
( CURRENTENTRY in out TABLEENTRY;
MOREENTRIES out BOOLEAN;
TABLE out DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR );

private

type TABLEENTRYRECORD ( IS-CORRELATED : BOOLEAN );

type TABLEENTRY is access TABLEENTRYRECORD;

type TABLEENTRYRECORD ( IS-CORRELATED : BOOLEAN ) is
record
NEXTTABLE : TABLEENTRY;
case IS CORRELATED is

when TRUE =>
CORRELATIONNAME : CORRELATION.NAMEDECLARED_ENTRY;

when FALSE f>
TABLE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

end case;
end record;

type INFORMATIONRECORD is
record
OUTERSCOPE INFORMATION;
TABLELIST TABLE_ENTRY;

end record;

end FROMCLAUSE;

3.11.53 package fromb.ada

-- fromb.ada - internal data structures for from clauses

with CORRELATION, DDLDEFINITIONS;
package body FROMCLAUSE is

use DDLDEFINITIONS;

function ATNEWSCOPE

SCOPE : INFORMATION
return INFORMATION is

begin
return new INFORMATIONRECORD'(OUTERSCOPE => SCOPE, TABLELIST => null);

end AT NEW SCOPE;

function ATOUTERSCOPE
( SCOPE INFORMATION
return INFORMATION is

begin
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return SCOPE.OUTERSCOPE;
end ATOUTERSCOPE;

procedure NAMESEXPOSEDTABLE

SCOPE INFORMATION;
TABLE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR ) is

begin

SCOPE.TABLELIST := new TABLEENTRYRECORD'
(IS CORRELATED -> FALSE,
NEXTTABLE -) SCOPE.TABLELIST,

STABLE -> TABLE);

* end NAMESEXPOSEDTABLE;

procedure NAMESCORRELATEDTABLE
( SCOPE INFORMATION;

CORRELATION NAME CORRELATION.NAME DECLARED ENTRY ) is
begin

SCOPE.TABLELIST new TABLEENTRYRECORD'

(IS CORRELATED => TRUE,
NEXTTABLE => SCOPE.TABLELIST,
CORRELATIONNAME > CORRELATION NAME);

end NAMESCORRELATEDTABLE;

function FINDNAMEINTABLELIST

NAME : STRING;
TABLELIST : TABLE_ENTRY

return TABLEENTRY is

CURRENTTABLE TABLEENTRY TABLELIST;
begin

while CURRENTTABLE /= null and then
-- not matched correlated name

(CURRENT TABLE.IS CORRELATED and then
NAME /= STRING(CORRELATION.NAMEDECLAREDFOR

a, (CURRENTTABLE.CORRELATIONNAME).all))
or else -- not matched table name

& ("(not CURRENTTABLE.ISCORRELATED and then
NAME /= STRING(CURRENTTABLE.TABLE.FULLNAME.NAME.all))) loop

CURRENT TABLE := CURRENTTABLE.NEXTTABLE;

end loop;
return CURRENTTABLE;

end FINDNAME IN TABLE_LIST;

procedure EXPOSESNAME

NAME in STRING;

SCOPE in INFORMATION;
THIS SCOPE ONLY in BOOLEAN;
EXPOSED TABLE out DDL DEFINITIONS.ACCESS TYPE DESCRIPTOR;

CORRELATIONNAME out CORRELATION.NAMEDECLAREDENTRY ) is
CURRENTSCOPE : INFORMATION := SCOPE;
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TABLE TABLEENTRY;
S. begin

EXPOSEDTABLE := null;

CORRELATIONNAME : null;
while CURRENTSCOPE /- null loop

TABLE :- FINDNAMEINTABLELIST (NAME, CURRENTSCOPE.TABLELIST);
exit when TABLE /= null or else THISSCOPEONLY;

CURRENTSCOPE :- CURRENTSCOPE.OUTERSCOPE;
end loop;

" -S if TABLE /= null then

if TABLE.ISCORRELATED then
CORRELATIONNAME := TABLE.CORRELATIONNAME;

else

EXPOSEDTABLE := TABLE.TABLE;
end if;

end if;
end EXPOSESNAME;

Sfunction FINDCOLUMNINTABLE
NAME STRING;

TABLE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
return DDL DEFINITIONS.ACCESSFULLNAMEDESCRIPTOR is

PS CURRENTCOMPONENT : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR :

TABLE. FIRSTCOMPONENT;
begin

while CURRENTCOMPONENT /= null and then
NAME /= STRING(CURRENTCOMPONENT.FULLNAME.NAME.all) loop

CURRENTCOMPONENT = CURRENTCOMPONENT. NEXT_ONE;
- end loop;

if CURRENT_COMPONENT /= null then
S.return CURRENTCOMPONENT.FULLNAME;

-! else

" ' return null;

end if;
." end FINDCOLUMNINTABLE;

function GETTABLEINTABLEENTRY

( TABLEENT : TABLEENTRY )

return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is
begin

if TABLEENT.ISCORRELATED then
5. return CORRELATION.TABLEDECLAREDFOR (TABLEENT.CORRELATIONNAME);

else
"-o. return TABLEENT.TABLE;

*. end if;
end GET TABLE IN TABLE ENTRY;

procedure MAKESCOLUMNVISIBLE

NAME in STRING;
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SCOPE in INFORMATION;
THISSCOPEONLY in BOOLEAN;
COLUMNAPPEARSINMORETHANONETABLE out BOOLEAN;
DESCRIPTOR : out DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR ) is

CURRENTSCOPE INFORMATION :- SCOPE;
FOUNDCOLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

begin

COLUMNAPPEARSINMORETHANONETABLE := FALSE;
DESCRIPTOR :- null;
while CURRENTSCOPE /- null loop

declare
CURRENTTABLEENTRY : TABLEENTRY :f CURRENTSCOPE.TABLE_LIST;

begin
while CURRENTTABLEENTRY /= null loop

-- must search all tables in list to check for duplicates.

declare

COLUMNINTABLE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :
FINDCOLUMNINTABLE

(NAME,

GETTABLEINTABLEENTRY

(CURRENTTABLEENTRY));
begin

if COLUMNINTABLE /= null then
if FOUNDCOLUMN /= null then

COLUMNAPPEARSINMORETHANONETABLE :- TRUE;
else

FO_ COLUMN :_B_ COLUMNRINTABLE;
end if;

end if;

end;
CURRENTCTABLERENTRY := CURRENTTABLEENTRY.NEXTTABLE;

end loop;
exit when FOUNDCOLUMN /= null or else THIS SCOPE ONLY;

end;
~CURRENT-SCOPE :=f CURRENTSCOPE.OUTER_SCOPE;

end loop;

DESCRIPTOR :f FOUNDCOLUMN;

end MAKESCOLUMNVISIBLE;

function TABLESATCURRENTSCOPE

(SCOPE : INFORMATION)0 return TABLE-ENTRY is

begin
return SCOPE.TABLELIST;

end TABLESATCURRENTSCOPE;

procedure NEXTTABLE
(CURRENTENTRY in out TABLE ENTRY;
MOREENTRIES out BOOLEAN;
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TABLE out DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR) is
begin

if CURRENTENTRY /- null then
MOREENTRIES := CURRENTENTRY.NEXTTABLE /- null;
TABLE : GETTABLEIN TABLE ENTRY (CURRENTENTRY);
CURRENTENTRY : CURRENTENTRY.NEXTTABLE;

else
-- this is really a system error since we assume that CURRENTENTRY
-- designates a valid table.

-MOREFNTRIES FALSE;
TABLE := null;

end if;
end NEXT_TABLE;

end FROMCLAUSE;

3.11.54 package clauses.ada

*with FROMCLAUSE;

package CLAUSE is

procedure PROCESS FROM CLAUSE
(SCOPE FROMCLAUSE.INFORMATION);

end CLAUSE;

3.11.55 package clauseb.ada

with LEXICALANALYZER, FROMCLAUSE, DDLDEFINITIONS, TABLE, CORRELATION,
UNQUALIFIEDNAME;

use LEXICALANALYZER, DDLDEFINITIONS, CORRELATION;

package body CLAUSE is

-- GOTFROMAMPERSAND - read token and gobble it and return true if it's &
--. otherwise return false

.-
function GOTFROMAMPERSAND

return BOOLEAN is

AMPERSANDTOKEN LEXICALANALYZER.LEXICALTOKEN := null;

begin
.- -AMPERSANDTOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

if AMPERSANDTOKEN.KIND = LEXICALANALYZER.DELIMITER and then
AMPERSANDTOKEN.DELIMITER = LEXICALANALYZER.AMPERSAND then
LEXICALANALYZER.EATNEXTTOKEN;

return TRUE;
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else
return FALSE;

end if;
end GOTFROMAMPERSAND;

--- PL--

-- PROCESS_TABLE_REFERENCE -

procedure PROCESSTABLEREFERENCE
(SCOPE FROMCLAUSE.INFORMATION;
RETURNSTABLELIST BOOLEAN;
TABLETOKEN LEXICALANALYZER.LEXICALTOKEN;
CORRELATIONTOKEN LEXICALANALYZER.LEXICALTOKEN) is

TABLEDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
STATUS CORRELATION.NAMEREFERENCESTATUS;

CORRELATIONNAME CORRELATION.NAMEDECLAREDENTRY;
DUMMY_TABLE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
DUMMYCORRELATIONNAME CORRELATION.NAMEDECLARED_ENTRY;
TABLESTATUS TABLE.NAMESTATUS;

begin
TABLE.DESCRIPTORFOR (TABLETOKEN.ID.all, TABLE_STATUS, TABLEDES);

4%  case TABLESTATUS is
when TABLE.NAMEUNDEFINED =>

LEXICALANALYZER.REPORTSYNTAXERROR (TABLE-TOKEN,
"Table name is undefined");

when TABLE.NAMEAMBIGUOUS =>

LEXICALANALYZER.REPORTSYNTAXERROR (TABLETOKEN,
"Table name is ambiguous");

when TABLE.NAMEUNIQUE => null;

end case;
if CORRELATIONTOKEN = null then
FROMCLAUSE.EXPOSESNAME (TABLETOKEN.ID.all, SCOPE, TRUE, DUMMYTABLE,

DUMMYCORRELATIONNAME);
if DUMMY-TABLE /= null or else DUMMYCORRELATION NAME /= null then
LEXICALANALYZER.REPORTSYNTAXERROR (TABLETOKEN,
"Table name already used in from clause");

end if;
if RETURNSTABLELIST tehen
UNQUALIFIEDNAME.RETURNSTABLE LIST (TABLEDES.FULLNAME.NAME);

else

UNQUALIFIEDNAME.RETURNSTABLENAME (TABLEDES.FULLNAME.NAME);
end if;

else
if RETURNSTABLELIST then

CORRELATION.NAMERETURNSTABLELIST (CORRELATIONTOKEN.ID.all,
TABLEDES, STATUS, CORRELATIONNAME);

else
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CORRELATION.NAMERETURNSTABLENAME (CORRELATIONTOKEN.ID.all,
TABLEDES, STATUS, CORRELATIONNAME);

end if;

case STATUS is
when CORRELATION.NAMEVALID => null;
when CORRELATION.NAMENOTDECLARED =>

LEXICALANALYZER.REPORTSYNTAXERROR (CORRELATIONTOKEN,

-A- "Correlation name has not been declared");
when CORRELATION.NAMEDECLAREDFORDIFFERENTTABLE ->

LEXICALANALYZER.REPORTSYNTAXERROR (CORRELATIONTOKEN,

"Correlation name has already been declared for another table");
end case;
FROMCLAUSE.EXPOSESNAME (CORRELATIONTOKEN.ID.all, SCOPE, TRUE,

DUMMYTABLE, DUMMYCORRELATIONNAME);

if DUMMYTABLE /= null or else DUMMYCORRELATIONNAME /= null then
LEXICALANALYZER.REPORTSYNTAXERROR (CORRELATION TOKEN,

"Correlation name has already been declared for another table");
end if;
FROMCLAUSE.NAMESCORRELATEDTABLE (SCOPE, CORRELATIONNAME);

end if;
end PROCESSTABLEREFERENCE;

- - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - -

-- GOTFROMTABLE - reads tokens for a table or correlation.table and

-- processes them accordingly. Return true after one

-- is successfully processed.

function GOTFROM TABLE

(SCOPE FROMCLAUSE.INFORMATION;
FIRSTTABLE BOOLEAN)
return BOOLEAN is

TABLETOKEN LEXICALANALYZER.LEXICALTOKEN null;
DOTTOKEN LEXICALANALYZER.LEXICALTOKEN null;

CORRELATIONTOKEN LEXICAL ANALYZER.LEXICAL TOKEN null;

begin
CORRELATION TOKEN LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

if CORRELATIONTOKEN.KIND /= LEXICALANALYZER.IDENTIFIER then
LEXICALANALYZER.REPORTSYNTAXERROR (CORRELATIONTOKEN,

"Expecting table name");
O." else

-[ LEXICALANALYZER.EATNEXTTOKEN;

DOTTOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if DOTTOKEN.KIND = LEXICALANALYZER.DELIMITER and then

DOT TOKEN.DELIMITER = LEXICAL ANALYZER.DOT then
TABLETOKEN := LEXICALANALYZER.NEXTLOOKAHEADTOKEN;
if TABLETOKEN.KIND /= LEXICALANALYZER.IDENTIFIER then

LEXICAL ANALYZER REPORT SYNTAX ERROR (TABLE TOKEN,
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"Expecting correlationname.table_name");

end if;

LEXICALANALYZER. EATNEXTTOKEN;
LEXICALANALYZER.EATNEXTTOKEN;

else
TABLETOKEN :- CORRELATIONTOKEN;

CORRELATIONTOKEN := null;
DOTTOKEN :- null;

end if;
end if;
PROCESS_-TABLE_REFERENCE (SCOPE, FIRST_TABLE, TABLETOKEN,

CORRELATIONTOKEN);
return TRUE;

end GOTFROMTABLE;

-GOTFROMCLAUSE - we should now find FROM => tokens. If not print
-- error message. If we do return true

function GOTFROM CLAUSE
return BOOLEAN is

FROMTOKEN LEXICALANALYZER.LEXICALTOKEN;

begin
FROMTOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
case FROMTOKEN.KIND is
when LEXICALANALYZER.IDENTIFIER =>

if FROMTOKEN.ID.all = "FROM" then

LEXICALANALYZER.EATNEXTTOKEN;
FROMTOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
case FROMTOKEN.KIND is

when LEXICAL ANALYZER.DELIMITER =>
if FROMTOKEN.DELIMITER = LEXICALANALYZER.ARROW then

. LEXICALANALYZER.EATNEXTTOKEN;

return TRUE;

end if;
when others => null;

end case;
LEXICALANALYZER.REPORTSYNTAX_ERROR (FROM TOKEN,

"Expecting token: =)");
end if;

when others => null;

end case;

LEXICALANALYZER.REPORTSYNTAXERROR (FROMTOKEN,

"Expecting token: FROM");

end GOTFROMCLAUSE;
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-- PROCESSFROMCLAUSE - process a from clause

procedure PROCESSFROMCLAUSE
(SCOPE : FROMCLAUSE.INFORMATION) is

FIRSTTABLE : BOOLEAN :- TRUE;

V' begin
if GOTFROMCLAUSE then
loop

exit when not GOTFROMTABLE (SCOPE, FIRST-TABLE);
exit when not GOTFROMAMPERSAND;

end loop;
end if;

end PROCESSFROMCLAUSE;
v end CLAUSE;

3.11.56 package indics.ada

-- indics.ada - post process data structures for INDICATOR functions

with DDL DEFINITIONS;
package INDICATOR is

-- Although this implementation does not support NULL database values,
-- INDICATOR functions are still required in occasional contexts to force a
-- particular interpretation on part of an Ada/SQL statement. Example (A and
-- B are program values of type BOOLEAN):

-- SELEC ( A & B , ... returns one column (constant with
respect to the database)

-- SELEC ( INDICATOR ( A ) & B , ... returns two columns (constant with
-- respect to the database)

-- We only recognize INDICATOR functions with a single parameter.

-- Depending on the context, INDICATOR may return either a strongly typed
-- database value (based on the program type of its parameter), or an untyped
-- database value (SQLOBJECT).

-- The generated INDICATOR function returning a strongly typed result is:

-- function INDICATOR is new
-- ADASQLFUNCTIONS.INDICATORFUNCTION

fully _qualified_typename,
-- ADASQL.packageTYPEPACKAGE.typesimple_name_TYPE );

-- The generated INDICATOR function returning an untyped result is:
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-- function INDICATOR is new
-- ADASQLFUNCTIONS.INDICATORFUNCTION
-- ( fully qualifiedtypename , ADASQLFUNCTIONS.SQL_OBJECT );

-- The following notations are used in the above:

-- package = name of the library unit in which the program type is declared

-- type simple name = simple name of the program type

-- fullyqualified typename is of the form package.ADA_SQL.typesimplename
-- if the type is declared in a DDL package, or of the form package.type-
-- simple-name if the type is declared in a predefined package

-- All the information required to generate either kind of INDICATOR function
-- for a particular type is contained within that type's ACCESSFULLNAME_-
-- DESCRIPTOR, which is used by the routines defined here to identify a given
-- type.

-- INDICATOR.RETURNSSTRONGLYTYPED and INDICATOR.RETURNS_SQL_OBJECT are
-- called to remember that the particular kind of INDICATOR function must be
-- generated for the given type. They automatically ignore duplicate
-- requests.

procedure RETURNSSTRONGLYTYPED
( PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

procedure RETURNSSQLOBJECT
( PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR );

-- INDICATOR.POSTPROCESSING causes the generated INDICATOR functions to be
-- produced.

procedure POSTPROCESSING;

end INDICATOR;

3.11.57 package indicb.ada

-- indicb.ada - post process data structures for INDICATOR functions

• with TEXTPRINT, DDLDEFINITIONS, DUMMY, PROGRAMCONVERSION, DATABASETYPE;

use TEXTPRINT;
package body INDICATOR is

use DDLDEFINITIONS;

type INDICATORENTRYRECORD;
I *type INDICATORENTRY is access INDICATORENTRYRECORD;
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type INDICATORENTRYRECORD is

record
PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :

DUMMY.ACCESSFULLNAMEDESCRIPTOR;

RETURNSSQL_OBJECT BOOLEAN : FALSE;

RETURNSSTRONGLYTYPED BOOLEAN : FALSE;
NEXT INDICATOR INDICATORENTRY;

end record;

INDICATORLIST : INDICATORENTRY := new INDICATORENTRYRECORD;

function ">="

(LEFT, RIGHT : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

begin

if LEFT.FULLPACKAGENAME.all > RIGHT.FULLPACKAGENAME.all then

return TRUE;
elsif LEFT.FULLPACKAGENAME /= RIGHT.FULLPACKAGENAME then

return FALSE;
elsif LEFT.NAME.all >= RIGHT.NAME.all then

return TRUE;
else

return FALSE;
end if;

end ">=";

* function NEW INDICATOR
(PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)

return INDICATORENTRY is
TRACER INDICATORENTRY := INDICATOR_LIST;

RESULT INDICATORENTRY;
begin

while TRACER.NEXTINDICATOR /= null and then

-, .PROGRAMTYPE >= TRACER.NEXTINDICATOR.PROGRAMTYPE loop
TRACER := TRACER.NEXTINDICATOR;

end loop;

0, if PROGRAMTYPE = TRACER.PROGRAMTYPE then

RESULT := TRACER;

else
RESULT new INDICATOR ENTRYRECORD;

RESULT.PROGRAMTYPE := PROGRAMTYPE;

RESULT.NEXTINDICATOR : TRACER.NEXTINDICATOR;
TRACERNEXTINDICATOR : RESULT;

end if;

PROGRAMCONVERSION.REQUIREDFOR (PROGRAM TYPE);

return RESULT;
end NEWINDICATOR;

procedure RETURNSSTRONGLYTYPED
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(PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
OUR_-INDICATOR INDICATORENTRY :- NEW-INDICATOR (PROGRAMTYPE);

begin
OURINDICATOR.RETURNSSTRONGLYTYPED :- TRUE;
DATABASETYPE. REQUIREDFOR (PROGRAM-TYPE);

end RETURNSSTRONGLYTYPED;

procedure RETURNSSQLOBJECT
(PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
OURINDICATOR INDICATORENTRY NEWINDICATOR (PROGRAMTYPE);

begin
OUR_-INDICATOR.RETURNS_SQL_OBJECT :TRUE;

end RETURNSSQLOBJECT;

procedure POST_-PROCESSING is
TRACER :INDICATORENTRY := INDICATORLIST.NEXTINDICATOR;

begin
while TRACER /- null loop

if TRACER.RETURNSSQLOBJECT then

SETINDENT (2);
PRINT ("function INDICATOR is new");
PRINTLINE;
SETINDENT (4);
PRINT ("ADASQLFUNCTIONS.INDICATORFUNCTION");

W PRINTLINE;

N SET_INDENT (6);

PRINT ("( ");
PRINT (STRING(TRACER.PROGRAMTYPE.FULLPACKAGENAME.all)&".)
PRINT (STRING(TRACER.PROGRAMTYPE.NAME. all));
PRINT (",");
PRINTLINE;

SETINDENT (8);
PRINT ("ADASQL.SQL_OBJECT);;
PRINTLINE;
BLANKLINE;

* end if;
6'if TRACER.RETURNSSTRONGLYTYPED then

SET_INDENT (2);
PRINT ("function INDICATOR is new");I _T _N'E

SETINDENT (4);
PRINT ("ADA_SQL_FUNCTIONS.INDICATORFUNCTION");
PRINT_LINE;
SET_INDENT (6);
PRINT ("( ");
PRINT (STRING(TRACER.PROGRAMTYPE.FULLPACKAGENAME.all)&".)

PRINT (STRING(TRACER. PROGRAMTYPE. NAME. all));

PRINT (",");
PRINTLINE;
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SETINDENT (8);
PRINT ("ADA_SQL.");
PRINT (STRING(TRACER. PROGRAMTYPE. SCHEMAUNIT. NAME. all) &

"_TYPEPACKAGE.");
PRINT (STRING(TRACER.PROGRAMTYPE.NAME.all) & "TYPE ");

PRINT (");");

PRINTLINE;
BLANKLINE;

end if;
TRACER := TRACER.NEXTINDICATOR;

end loop;
end POSTPROCESSING;

end INDICATOR;

3.11.58 package genfuncs.ada

-- genfuncs.ada -- post process/info for expression-type unary & binary ops

with ADA_SQL_FUNCTIONDEFINITIONS, DDLDEFINITIONS;
use ADASQLFUNCTIONDEFINITIONS, DDLDEFINITIONS;
package GENERATEDFUNCTIONS is

-- Two basic kinds of expression-related functions are generated by the
-- application scanner:

1-- C) Unary

-- (2) Binary

-- In order to generate the functions, the types of their operands (single
-- operands for unary functions, left and right operands for binary functions)
-- and results must be known. There are six kinds of operand/result type used
-- with expression-type operators (see type OPERAND KIND):

-- (1) Insert item - used with "<=" and "and" operators for building insert
-- value lists

- (2) SQL object - used with many operators for database values where type is
-- not important to semantics

- (3) Table list - left operand and result type for "&" operator used in

building from clauses

(4) Table name - right operand for "&" operator used in building from
clauses

-- ) Typed SQL object - used for database values where typing is important
-- to the semantics; the actual operand/result type is declared in the
-- generated package, and is related to the declaration of the
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-- corresponding program type

-- (6) User type - program types may be operands only (e.g., COLUMN + 2); no

-- SQL operator returns a program type defined by the user

oi-- Operand kinds (1) - (4) require no additional information for complete
-- specification; each has a unique operand/result type. The specific
-- operand/result type for operand kinds (5) and (6) is, however, dependent on
-- the user-defined program type. This information is passed to the routines
-- visible here as a pointer to the ACCESS FULL NAME DESCRIPTOR for the
-- program type. When indicating an operand of kinds (1) - (4) to these
-- routines, the corresponding ACCESSFULLNAMEDESCRIPTOR parameter must be
-- null.

-- The routines visible here maintain data structures remembering the above

-- information for all expression-type functions required. See the package

-- body for details on the data structures.

-- Note: Functions are "added" whenever encountered; the routines

-- automatically avoid generating duplicates.

type OPERANDKIND is ( 0 INSERT_ITEM , 0_SQLOBJECT , 0_TABLELIST
OTABLE_NAME , OTYPED_SQL_OBJECT , O_USERTYPE );

procedure ADDUNARYFUNCTION
( OPERATION ADA_SQL_FUNCTIONDEFINITIONS.SQLOPERATION;
PARAMETER KIND : OPERAND KIND;
PARAMETER DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :

null;

RESULTKIND : OPERANDKIND;
RESULT DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :

null );

procedure ADDBINARYFUNCTION

OPERATION
ADA_SQL_FUNCTIONDEFINITIONS.SQLOPERATION;

LEFTPARAMETERKIND
OPERAND_KIND;
LEFTPARAMETER
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR := null;

A RIGHTPARAMETERKIND
OPERANDKIND;

% RIGHTPARAMETER
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR null;

N' RESULTKIND
OPERANDKIND;
RESULT

DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR := null );
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S-- Post processing to generate expression-type functions is quite simple:
* . -UNARY OPERATION or BINARY OPERATION is instantiated, as appropriate, with

-- the required operand and result types. See the package body for details on
-- code generated; the visible routine causes post processing to be performed.

procedure POSTPROCESSING;

end GENERATEDFUNCTIONS;

3.11.59 package genfimcb.ada

-- genfuncb.ada -- post process/info for expression-type unary & binary ops

with TEXT PRINT, DATABASETYPE, PROGRAM CONVERSION;
A,. use TEXTPRINT;

package body GENERATEDFUNCTIONS is

wtype OPERATIONKIND is ( UNARY , BINARY );

type OPERANDDESCRIPTOR ( KIND : OPERANDKIND : 0_USER TYPE ) is
record

case KIND is
when 0_INSERTITEM .. 0_TABLENAME =>

-null;

when 0_TYPED_SQLOBJECT .. OUSERTYPE =>
USERTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

end case;
end record;

type FUNCTIONLISTRECORD (KIND: OPERATIONKIND);

type FUNCTIONLIST is access FUNCTIONLISTRECORD;

type FUNCTIONLISTRECORD ( KIND : OPERATIONKIND ) is
record
NEXT : FUNCTIONLIST;

* OPERATION : ADASQLFUNCTIONDEFINITIONS.SQLOPERATION;
RESULT : OPERANDDESCRIPTOR;
case KIND is
when UNARY =>

OPERAND : OPERANDDESCRIPTOR;
when BINARY =>

6 _LEFTOPERAND : OPERANDDESCRIPTOR;
RIGHTOPERAND : OPERANDDESCRIPTOR;

end case;
[. ,end record;

FUNCTIONS : FUNCTIONLIST := new
FUNCTIONLISTRECORD'

KIND =) UNARY,

,A. ' package genfuncb.ada 204

' A



UNCLASSIFIED

NEXT -> null,
OPERATION -)ADASQL_FUNCTIONDEFINITIONS.ONULLOP,
RESULT ->(KIND -> 0_SQL_OBJECT )
OPERAND =)(KIND => 0_SQL _OBJECT ))

type PRINTNAMESTRING is new STRING;

type PRINT-NAME is access PRINTNAMESTRING;

type PRINTNAMEARRAY is

array ( ADASQL _FUNCTIONDEFINITIONS.SQL_OPERATION range 0>

of PRINT-NAME;

PRINTNAMES :constant PRINTNAMEARRAY=
O-AVG => new PRINTNAMESTRING' ( "AVG"M )
OMAX =) new PRINTNAMESTRING' ( "MAX" )

%OMIN => new PRINTNAMESTRING' ( "MIN" )
OSUM => new PRINTNAMESTRING' ( "SUM" )
0_UNARYPLUS => new PRINTNAMESTRING' ( """."."..

0_UNARYMINUS => new PRINTNAMESTRING' (.."""."""
0_PLUS => new PRINTNAME-STRING' (...... )
0_MINUS =) new PRINTNAMESTRING' (.""".""
0 0_TIMES => new PRINTNAMESTRING' F "'"

0_DIVIDE => new PRINTNAMESTRING' "I"")
oEQ =) new PRINTNAMESTRING' "EQ" )

0_-NE => new PRINTNAMESTRING' ("NE" )

OLT => new PRINTNAMESTRING' "C"")

OGT => new PRINTNAMESTRING' ">"")

OLE => new PRINTNAMESTRING'(""C"")

* 0_-GE =) new PRINTNAMESTRING' ")"")

OBETWEEN => new PRINTNAMESTRING' "BETWEEN" )

OAND => new PRINTNAMESTRING' ("""and"""..
0_ISIN => new PRINTNAMESTRING' ("IS_IN" )

0_OR => new PRINTNAMESTRING' ("or"" ).

0_NOT => new PRINT_-NAME-STRING' ("""not"" )..

0_LIKE =) new PRINTNAMESTRING' "LIKE" )
OAMPERSAND => new PRINTNAMESTRING' ("""")
OSELEC => null,

OSELECTDISTINCT => null,

OASC => new PRINTNAMESTRING' ( "ASC" )
ODESC => new PRINTNAMESTRING' ( "DESC" )
OTABLECOLU1CNLIST => null,

OCOUNTSTAR => null,

ONULLOP => new PRINTNAMESTRING' ( "

OSTAR => null,I;ONOTIN => new PRINTNAMESTRING' ( "NOT_IN" )
OVALUES => null,
ODECLAR => null )
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type COMPARISONRESULT is ( LESS_THAN , EQUAL , GREATER-THAN );

function COMPARE ( LEFT, RIGHT : OPERANDDESCRIPTOR
.1/ return COMPARISONRESULT is

begin
if LEFT.KIND = RIGHT.KIND then

if LEFT.KIND in 0_TYPED_SQL_OBJECT .. 0_USER TYPE then
if LEFT.USERTYPE.SCHEMATNIT.NAME.all >

RIGHT.USERTYPE.SCHEMAUNIT.NAME.all then
return GREATERTHAN;

elsif LEFT.USERTYPE.SCHEMA UNIT.NAME.all <
RIGHT.USERTYPE.SCHEMAUNIT.NAME.all then

return LESSTHAN;
elsif LEFT.USERTYPE.NAME.all > RIGHT.USERTYPE.NAME.all then
return GREATERTHAN;

elsif LEFT.USERTYPE.NAME.all < RIGHT.USERTYPE.NAME.all then
return LESSTHAN;

else
return EQUAL;

end if;
else
return EQUAL;

end if;
elsif LEFT.KIND < RIGHT.KIND then
return LESSTHAN;

* else
return GREATERTHAN;

p end if;
end COMPARE;

function COMPARE ( LEFT, RIGHT : FUNCTIONLIST ) return COMPARISONRESULT is
begin

if LEFT.OPERATION /= RIGHT.OPERATION then
if PRINTNAMES(LEFT.OPERATION).all > PRINTNAMES(RIGHT.OPERATION).all
then

*r return GREATERTHAN;
elsif PRINTNAMES(LEFT. OPERATION). all < PRINTNAMES(RIGHT. OPERATION). all
then
return LESSTHAN;

else
if LEFT.KIND - RIGHT.KIND then

* - raise CONSTRAINT_ERROR;
end if;
if LEFT.KIND = UNARY then

return LESS THAN;
else

return GREATERTHAN;
end if;

end if;
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end if;
if LEFT.KIND /= RIGHT.KIND then

if LEFT.KIND = UNARY then
return LESSTHAN;

else
4return GREATERTHAN;

end if;
end if;
case COMPARE (LEFT.RESULT, RIGHT.RESULT) is
when LESSTHAN =>

return LESSTHAN;
when GREATERTHAN =>

return GREATERTHAN;
when EQUAL =>

if LEFT.KIND = UNARY then
case COMPARE (LEFT.OPERAND, RIGHT.OPERAND) is
when LESSTHAN ->

return LESSTHAN;
when GREATERTHAN =>

return GREATERTHAN;
when EQUAL =>

return EQUAL;
end case;

else
case COMPARE (LEFT.LEFTOPERAND, RIGHT.LEFTOPERAND) is
when LESSTHAN =>

return LESSTHAN;
when GREATERTHAN ->

return GREATERTHAN;
so when EQUAL =>

case COMPARE (LEFT.RIGHTOPERAND, RIGHT.RIGHTOPERAND) is
when LESSTHAN =>

return LESSTHAN;
when GREATERTHAN =>

return GREATERTHAN;
when EQUAL ->

return EQUAL;
end case;

end case;
end if;

end case;
end COMPARE;

procedure ADDFUNCTION ( NEW_FUNCTION FUNCTIONLIST ) is
CURRENTFUNCTION FUNCTIONLIST :- FUNCTIONS;
COMPARISON COMPARISONRESULT;

begin
while CURRENTFUNCTION.NEXT /= null loop

COMPARISON := COMPARE ( NEWFUNCTION , CURRENTFUNCTION.NEXT );
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exit when COMPARISON - LESSTHAN;

if COMPARISON = EQUAL then
return;

end if;
CURRENTFUNCTION CURRENTFUNCTION.NEXT;

end loop;
NEWFUNCTION.NEXT : CURRENTFUNCTION.NEXT;

CURRENTFUNCTION.NEXT :- NEWFUNCTION;
end ADD FUNCTION;

function BUILDOPERANDDESCRIPTOR

KIND OPERANDKIND ;
NAME DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR

return OPERANDDESCRIPTOR is
begin

if KIND in OINSERTITEM .. OTABLENAME then
if NAME /= null then

raise CONSTRAINTERROR;

end if;
else

if NAME = null then
raise CONSTRAINT ERROR;

end if;

end if;
case KIND is

-. when 0_INSERTITEM => return ( KIND => 0_INSERT ITEM );
when 0_SQLOBJECT => return (KIND => 0 SQL OBJECT);
when OTABLELIST => return ( KIND => 0_TABLELIST );
when 0_TABLENAME => return ( KIND => 0_TABLE NAME );
when 0_TYPEDSQLOBJECT => DATABASETYPE.REQUIREDFOR ( NAME );

return ( O_TYPED_SQL_OBJECT , NAME );
when 0 USER TYPE => PROGRAM_CONVERSION.REQUIREDFOR ( NAME );

return ( 0_USER TYPE , NAME );
end case;

end BUILDOPERANDDESCRIPTOR;

procedure ADDUNARYFUNCTION
%" OPERATION ADA SQLFUNCTION DEFINITIONS.SQL OPERATION;

PARAMETERKIND OPERANDKIND;
PARAMETER DDL DEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :

null;
. RESULTKIND OPERANDKIND;

RESULT DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :
null ) is

begin
ADDFUNCTION

new FUNCTIONLISTRECORD'
* ( KIND =>

UNARY,

package genfuncb.ada 208
0'



UNCLASSIFIED

NEXT =>
null,

OPERATION =>9.
OPERATION,

RESULT =>
* BUILD OPERANDDESCRIPTOR ( RESULT_KIND , RESULT ),

OPERAND =)
BUILDOPERANDDESCRIPTOR ( PARAMETERKIND , PARAMETER ) ) );

end ADDUNARYFUNCTION;

procedure ADD BINARY FUNCTION

I* ( OPERATION:
ADASQLFUNCTIONDEFINITIONS.SQLOPERATION;

LEFTPARAMETERKIND

OPERANDKIND;
LEFTPARAMETER
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR null;
RIGHTPARAMETER KIND
OPERAND_KIND;
RIGHTPARAMETER

DDL DEFINITIONS.ACCESS FULL NAME DESCRIPTOR := null;
RESULTKIND
OPERAND KIND;

* RESULT:
DDLDEFINITIONS.ACCESSFULI _NAMEDESCRIPTOR := null ) is

begin
ADDFUNCTION
new FUNCTIONLISTRECORD'

KIND =>

* BINARY,

NEXT =>
null,

OPERATION =>
OPEPRAT ION,

RESULT =>

BUILDOPERANDDESCRIPTOR ( RESULT_KIND , RESULT ),
LEFTOPERAND ->
BUILDOPERAND _DESCRIPTOR ( LEFTPARAMETERKIND , LEFT PARAMETER ),

RIGHTOPERAND =>

BUILDOPERANDDESCRIPTOR

( RIGHTPARAMETER_KIND , RIGHTPARAMETER ) ) );
end ADDBINARYFUNCTION;

procedure PRINTOPERAND ( OPERAND : OPERANDDESCRIPTOR ) is
begin
case OPERAND.KIND is
when OINSERTITEM =>

PRINT ( "ADA_SQLFUNCTIONS.INSERTITEM" );

when O_SQL_OBJECT =>
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PRINT ( "ADASQLFUNCTIONS.SQL_OBJECT" );
when OTABLELIST =>

PRINT ( "ADASQLFUNCTIONS.TABLELIST" );
when 0_TABLENAME =>

PRINT ( "ADA_SQL_FUNCTIONS.TABLENAME" );
when OTYPEDSQLOBJECT =>

PRINT ( "ADA_SQL." );

PRINT
STRING ( OPERAND.USERTYPE.SCHEMAUNIT.NAME.all ) &
"-TYPE-PACKAGE.' );

PRINT ( STRING ( OPERAND.USERTYPE.NAME.all ) & "TYPE" );
when OUSERTYPE =>

PRINT ( STRING ( OPERAND.USERTYPE.FULLPACKAGENAME.all ) & "" );
PRINT ( STRING ( OPERAND.USERTYPE.NAME.all ) );

end case;

end PRINTOPERAND;

procedure POST PROCESSING is
CURRENTFUNCTION : FUNCTIONLIST FUNCTIONS.NEXT;

begin
while CURRENT FUNCTION /= null loop

SETINDENT (2);
PRINT ( "function )
PRINT ( STRING ( PRINT_NAMES(CURRENT_FUNCTION.OPERATION).all ) );
PRINT ( " is new" );
PRINTLINE;

SETINDENT (4);
if CURRENT FUNCTION.KIND = UNARY then

PRINT ( "ADASQLFUNCTIONS.UNARYOPERATION" )
else
PRINT ( "ADASQL_FUNCTIONS.BINARYOPERATION" );

end if;

PRINTLINE;
SETINDENT (6);
PRINT ( "( ADASQLFUNCTIONS." );
PRINT
ADASQLFUNCTIONDEFINITIONS.SQLOPERATION'IMAGE

bI, ( CURRENTFUNCTION.OPERATION ) );

PRINT ( ", " );

'\ PRINTLINE;

SETINDENT (8);
J . if CURRENTFUNCTION.KIND = UNARY then

S-,. PRINTOPERAND ( CURRENTFUNCTION.OPERAND );
else
PRINTOPERAND ( CURRENTFUNCTION.LEFTOPERAND );
PRINT ( "," );
PRINTLINE;

PRINTOPERAND ( CURRENTFUNCTION.RIGHT_OPERAND );
end if;
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PRINT ( "," );
PRINT_LINE;
PRINTOPERAND ( CURRENTFUNCTION.RESULT );
PRINT ( " );" );
PRINTLINE;

BLANK_LINE;

CURRENTFUNCTION :- CURRENTFUNCTION.NEXT;
end loop;

end POSTPROCESSING;

end GENERATEDFUNCTIONS;

* 3.11.60 package selecs.ada

-- selecs.ada - post process data structures for various flavors of SELEC

with DDL DEFINITIONS;

package SELEC is

-- There are three SQL flavors of SELECT: SELECT, SELECT ALL, and SELECT
-- DISTINCT. (SELECT ALL is semantically equivalent to SELECT, but we still
-- allow for its use.) The corresponding Ada/SQL keywords are SELEC,
-- SELECTALL, and SELECTDISTINCT. When we maintain information about SELEC
-- (hereafter used to refer to any of the three flavors) subprograms to
-- generate, we keep track of the name of the subprogram via an enumeration
-- value:

type ROUTINENAME is ( SELEC , SELECTALL, SELECTDISTINCT );

-- The first parameter to a SELEC subprogram is the list of items being
S-- selected (only one item permitted if call is as a subquery). There are

-- four possible kinds of parameter, discussed in terms of enumeration values
-- descriptive of them and the contexts in which they would appear:

4. -- STAR

-- STRFor SELEC ( the parameter '*' is of type STAR TYPE, discussed in

G" -- predefs.ada.

-- SQL_OBJECT
-- The first parameter to SELEC is untyped if (1) SELEC is a function and
-- its context of use does not require that its return result be strongly
-- typed according to a program type, or (2) SELEC is a procedure.

S-- Contexts for (1):
-- Subquery within exists predicate (not implemented in this version)

% - Any query specification

-- Context for (2):

* r -- Select statement

211 package selecs.ada

l%



UNCLASSIFIED

-- DATABASEVALUE (strongly typed)
-- The first parameter to SELEC is typed if SELEC is a function and its

- -" -- context of use requires that its return result be strongly typed

-- according to a program type. This is the case for subqueries used in:
-- Comparison predicate
-- In predicate
-- Quantified predicate (not implemented in this version)

PROGRAMVALUE (strongly typed)
-- Any SELEC, whether returning a strongly typed or an untyped result, can
-- be called with a program value. Of course, since this is a constant with
-- respect to the database, its usefulness is somewhat limited, but we
-- support it nevertheless.

type PARAMETERTYPE is
( STAR , SQLOBJECT , DATABASEVALUE , PROGRAMVALUE);

O -- The generated SELEC subprograms have four possible kinds of result types,
-- discussed in terms of enumeration values descriptive of them and the
-- contexts in which they would be used.

SQL OBJECT
-- Same context as for SQL_OBJECT parameter, except that query specification
-- within insert statement returns INSERT_ITEM, not SQLOBJECT.

-- INSERTITEM

-- Query specification within insert statement.

-- DATABASEVALUE (strongly typed)
-- Same context as for DATABASE-VALUE parameter type.

-- PROCEDURECALL

-- SELEC for a select statement is a procedure, and so has no return type.
-- All other SELECs are functions, with return type falling into one of the
-- above three categories.

type RESULT_TYPE is
SQL_OBJECT , INSERTITEM , DATABASE VALUE , PROCEDURE_CALL );

-- SELEC.REQUIRED FOR is called to indicate that a SELEC subprogram must be
-- generated according to the given routine name, parameter kind, and result
-- kind. Where the parameter and/or result is strongly typed, the ACCESS_-
-- FULL NAMEDESCRIPTOR for the relevant program type is provided. (Database
-- types are constructed based on their corresponding program types. Because
-.-of Ada/SQL comparability rules, the same program type will apply to the
-- parameter and result, if both are strongly typed.) If neither parameter
-- nor result is strongly typed, then null (parameter default) is supplied for
-- the program type. Duplicate calls are fine; they are processed so that
-- only a single version of each subprogram is generated.
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procedure REQUIREDFOR
ROUTINE ROUTINENAME;
PARAMETER : PARAMETERTYPE;
RESULT RESULT_TYPE;
PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR :

null);

-- The following table shows the various formats of SELEC subprograms
-- generated for each combination of parameter and result type. Numbers

-- correspond to the formats shown below; "n/a" means that the indicated
-- combination is not possible with Ada/SQL.

------------------- Result type ----------------------
-- Parameter type SQLOBJECT INSERTITEM DATABASEVALUE PROCEDURECALL
-- STAR 1 1 1 2

-- SQL_OBJECT 3 3 n/a 4

-- DATABASEVALUE n/a n/a 3 n/a

-- PROGRAM-VALUE 3 3 3 4

-- The following notation is used with the formats:

-- routinename = the name of the routine to generate (SELEC, SELECTALL, or
-- SELECTDISTINCT), according to the ROUTINENAME

-- resulttype = according to the RESULTTYPE (other than PROCEDURECALL):
-- SQLOBJECT => ADA_SQL_FUNCTIONS.SQL_OBJECT

-- INSERTITEM => ADASQL_FUNCTIONS.INSERTITEM

-- DATABASEVALUE => ADA_SQL.package TYPEPACKAGE.type_name TYPE, where
-- package is the name of the library unit in which the relevant program

-- type is defined, and typename is the simple name of the relevant
-- program type

-- operation = according to the ROUTINENAME:

-- SELEC =) 0_SELEC

-- SELECTALL => 0 SELEC

-- SELECTDISTINCT => 0_SELECTDISTINCT

-- parameter type = according to PARAMETERTYPE (other than STAR):
-- SQLOBJECT => ADASQL_FUNCTIONS.SQL_OBJECT

-- DATABASEVALUE => as with result-type DATABASEVALUE, above
-- PROGRAMVALUE => package.type name (if package is a predefined
-- package) or package.ADASQL.type name (if package is a DDL package),
-- where package and type_name are as with result-type DATABASEVALUE,

-- above

-- Format 1: SELECT * function

-- Specification:
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-function routine name
-- (WHAT :STARTYPE;

-- FROM :ADASQLFUNCTIONS.TABLELIST;

-- WHERE ADASQLFUNCTIONS.SQL_OBJECT:

-- ADASQLFUNCTIONS.NULLSQL_ OBJECT;

-- GROUPBY ADASQLFUNCTIONS.SQL_.OBJECT:

-- ADASQL _FUNCTIONS.NULLSQL_OBJECT;
-- HAVING :ADASQL_FUNCTIONS.SQL_OBJECT

-- ADASQL _FUNCTIONS.NULLSQL _OBJECT
nv -- return result type;

-- Body parts:

-function SELECSTARSUBQUERY is new

-A -- ADASQLFUNCTIONS.STARSUBQUERY
-- (ADASQLFUNCTIONS.operation ,result type )

-- function routine-name

-- (WHAT :STARTYPE;

-- FROM :ADASQL_FUNCTIONS.TABLELIST;

WHERE :ADASQL_FUNCTIONS.SQL _OBJECT

-- ADA_-SQL_FUNCTIONS.NULLSQL_OBJECT;

-- GROUPBY :ADASQLFUNCTIONS.SQL_OBJECT

-- ADASQL_FUNCTIONS.NULLSQL_OBJECT;
-- HAVING :ADASQLFUNCTIONS.SQL_OBJECT :

-- ADASQLFUNCTIONS.NULLSQLOBJECT

-- return result type is

a'. -- begin

-- return SELECSTARSUBQUERY (FROM ,WHERE ,GROUP_BY ,HAVING )

* -- end routine name;

-Format 2: SELECT * procedure

-- Specification:

-procedure routine_name

0 (WHAT :STARTYPE;

-- FROM :ADASQLFUNCTIONS.TABLE LIST;

WHERE :ADASQLFUNCTIONS.SQL_OBJECT

ADASQL _FUNCTIONS.NULLSQL _OBJECT;
-- GROUPBY :ADASQL_FUNCTIONS.SQLOBJECT :-

Bodypars: AVIG :ADASLFUNCTIONS.SQLOECT :

HAVNG ADASQLFUNCTIONS.NULLSQLOBJECT

ADASQL_FUNCTIONS.NULLSQL_OBJECT )

procedure SELECSTAR is new

ADASQLFUNCTIONS.STARSELECT (ADASQLFUNCTIONS.operation )
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-- procedure routinename
-- ( WHAT STARTYPE;
-- FROM ADASQL_FUNCTIONS.TABLELIST;
-- WHERE ADASQL_FUNCTIONS.SQLOBJECT
-- ADA SQL_FUNCTIONS.NULLSQL_OBJECT;
-- GROUP_BY : ADASQL_FUNCTIONS.SQL_OBJECT :-

ADASQL_FUNCTIONS.NULL_SQL_OBJECT;
-- HAVING ADASQL_FUNCTIONS.SQL_OBJECT :-

ADASQL_FUNCTIONS.NULLSQL_OBJECT ) is
-- begin

* -- SELEC_STAR ( FROM , WHERE , GROUPBY , HAVING );
-- end routinename;

-- Format 3: SELECT functions other than SELECT *

-- function routinename is new
-- ADASQL_FUNCTIONS.SELECTLIST_SUBQUERY
-- ( ADASQL_FUNCTIONS.operation , parametertype , resulttype );

-- Format 4: SELECT procedures other than SELECT *

-- procedure routinename is new
-- ADA_SQL_FUNCTIONS.SELECTLISTSELECT
-- ( ADASQLFUNCTIONS.operation , parameter-type );

-- Post processing to generate SELEC subprograms is done in two parts: (1) the
-- specification parts of formats 1 and 2, and all of formats 3 and 4 are
-- produced, then (2) the body parts of formats I and 2 are produced. (I

S-- don't know why I made formats 1 and 2 so complicated; it seems that generic
-- subprograms should have been able to handle the entire thing instead of
-- having to actually generate bodies. Perhaps we can change this later.)
-- SELEC.POSTPROCESSING_1 and SELEC.POSTPROCESSING_2 perform these two post
-- processing steps.

procedure POSTPROCESSING_1;

procedure POSTPROCESSING_2;

end SELEC;

3.11.61 package selecb.ada

-- selecs.ada - post process data structures for various flavors of SELEC

with TEXTPRINT, DDL_DEFINITIONS, PREDEFINED, DATABASETYPE, PROGRAMCONVERSION;
use TEXTPRINT;
package body SELEC is

use DDLDEFINITIONS;
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type REQUIREDSELECTENTRYRECORD;
type REQUIREDSELECTENTRY is access REQUIREDSELECTENTRYRECORD;

type REQUIREDSELECTENTRYRECORD is

record

ROUTINE ROUTINENAME;
PARAMETER PARAMETERTYPE;
RESULT RESULTTYPE;
PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
NEXTSELECT REQUIREDSELECTENTRY;

end record;

REQUIRED_SELECTLIST : REQUIREDSELECTENTRY;

procedure REQUIREDFOR
(ROUiINE ROUTINENAME;
PARAMETER PARAMETERTYPE;
RESULT RESULTTYPE;

PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR null) is

TRACER : REQUIREDSELECTENTRY := REQUIREDSELECTLIST;
-- list is unordered. Is there an ordering scheme I should be using???

begin
while TRACER /= null and then

(not (ROUTINE = TRACER.ROUTINE and then
PARAMETER = TRACER.PARAMETER and then

. RESULT = TRACER.RESULT and then
- PROGRAMTYPE = TRACER.PROGRAMTYPE)) loop

TRACER = TRACER.NEXTSELECT;

end loop;
if TRACER = null then

REQUIREDSELECTLIST := new REQUIREDSELECTENTRYRECORD'

(ROUTINE => ROUTINE,
PARAMETER => PARAMETER,

RESULT => RESULT,
PROGRAMTYPE => PROGRAMTYPE,

NEXTSELECT => REQUIREDSELECTLIST);
if PARAMETER = STAR then

PREDEFINED.TEXTREQUIREDFOR (PREDEFINED.STARTYPEDECLARATION);

end if;
if PARAMETER = DATABASEVALUE or RESULT = DATABASEVALUE then

DATABASETYPE.REQUIREDFOR (PROGRAMTYPE);
end if;
if PARAMETER = PROGRAMVALUE then

PROGRAMCONVERSION.REQUIREDFOR (PROGRAMTYPE);
end if;

end if;
%. end REQUIREDFOR;

procedure PRINTROUTINENAME
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(ROUTINE : ROUTINE-NAME) is
begin

case ROUTINE is
when SELEC -) PRINT ("SELEC");
when SELECTALL => PRINT ("SELECTALL");
when SELECTDISTINCT => PRINT ("SELECTDISTINCT");

end case;
end PRINTROUTINENAME;

procedure PRINTRESULTTYPE
(RESULT RESULTTYPE;

• PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is
begin

case RESULT is
when SQL_OBJECT => PRINT ("ADASQL_FUNCTIONS.SQLOBJECT");

when INSERTITEM => PRINT ("ADASQL_FUNCTIONS.INSERTITEM");
when DATABASEVALUE =>

PRINT ("ADA SQL.");

PRINT (STRING(PROGRAMTYPE.SCHEMAUNIT.NAME.all) & "_TYPEPACKAGE.");
PRINT (STRING(PROGRAMTYPE.NAME.all) & "-TYPE");

when PROCEDURECALL => null;

end case;

end PRINTRESULTTYPE;

procedure PRINTOPERATION
(ROUTINE : ROUTINE-NAME) is

begin
case ROUTINE is

when SELEC => PRINT ("ADASQL_FUNCTIONS.O_SELEC");
* when SELECTALL => PRINT ("ADASQLFUNCTIONS.O_SELECTALL");

when SELECTDISTINCT => PRINT ("ADASQL_FUNCTIONS.O_SELECTDISTINCT");

end case;

end PRINTOPERATION;

procedure PRINTPARAMETERTYPE
(PARAMETER PARAMETERTYPE;
PROGRAMTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR) is

begin
case PARAMETER is

when STAR -> null;
when SQL_OBJECT => PRINT ("ADASQL_FUNCTIONS.SQL_OBJECT");
when DATABASEVALUE => PRINTRESULTTYPE (DATABASEVALUE, PROGRAMTYPE);
when PROGRAMVALUE ->

PRINT (STRING(PROGRAMTYPE.FULLPACKAGENAME.all) & ".");

PRINT (STRING(PROGRAMTYPE.NAME.all));
end case;

end PRINT PARAMETER TYPE;

procedure POSTPROCESSINGI is
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TRACER : REQUIREDSELECTENTRY : REQUIREDSELECTLIST;
begin

'while TRACER /= null loop

if TRACER.PARAMETER = STAR then

SETINDENT (2);
if TRACER.RESULT /= PROCEDURE_CALL then

-- Format 1: SELECT * function

PRINT ("function ");
else

-- Format 2: SELECT * procedure

PRINT ("procedure ");
end if;
PRINTROUTINENAME (TRACER.ROUTINE);

PRINTLINE;

SETINDENT (4);
PRINT ("( WHAT : STAR_TTPE;");
PRINT LINE;
SETINDENT (6);
PRINT ("FROM : ADASQL_FUNCTIONS.TABLELIST;");

PRINTLINE;
PRINT ("WHERE : ADASQL_FUNCTIONS.SQL_OBJECT :");

PRINTLINE;
PRINT (" ADASQLFUNCTIONS.NULLSQL_OBJECT;");

PRINTLINE;
PRINT ("GROUPBY : ADASQLFUNCTIONS.SQL_OBJECT :..");
PRINTLINE;

PRINT (" ADASQLFUNCTIONS.NULLSQLOBJECT;");
PRINTLINE;
PRINT ("HAVING : ADASQL_FUNCTIONS.SQLOBJECT :");

PRINT_LINE;
PRINT (" ADASQLFUNCTIONS.NULLSQL_OBJECT )");
if TRACER.RESULT /= PROCEDURE CALL then

-- Format 1: SELECT * function

PRINTLINE;
SET_INDENT (4);

PRINT ("return ");
PRINTRESULTTYPE (TRACER.RESULT, TRACER.PROGRAMTYPE);

end if;
PRINT (";");

elsif TRACER.RESULT /- PROCEDURECALL then
-- Format 3: SELECT functions other than SELECT *

*SETINDENT (2);
PRINT ("function ");

PRINTROUTINENAME (TRACER.ROUTINE);

PRINT (" is new");

PRINTLINE;
SETINDENT (4);

, PRINT ("ADASQL_FUNCTIONS.SELECTLIST_SUBQUERY");

PRINT_LINE;
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SETINDENT (6);
PRINT ("( ");
PRINTOPERATION (TRACER.ROUTINE);
PRINT (",");

PRINTLINE;
*SETINDENT (8);

PRINTPARAMETERTYPE (TRACER.PARAMETER, TRACER.PROGRAMTYPE);
PRINT (",");

PRINT_LINE;
PRINTRESULT_TYPE (TRACER.RESULT, TRACER.PROGRAMTYPE);

PRINT (" );");
*I else

-- Format 4: SELECT procedure other than SELECT *

J SETINDENT (2);

PRINT ("procedure ");
PRINTROUTINE NAME (TRACER.ROUTINE);
PRINT (" is new");

* -PRINTLINE;

SETINDENT (4);
PRINT ("ADASQLFUNCTIONS.SELECTLISTSELECT");
PRINTLINE;
SETINDENT (6);
PRINT ("( ");
PRINTOPERATION (TRACER.ROUTINE);
PRINT (",");

PRINTLINE;

SETINDENT (8);
PRINTPARAMETERTYPE (TRACER.PARAMETER, TRACER.PROGRAMTYPE);
PRINT (");");

*j end if;
PRINTLINE;

BLANK_LINE;
£ TRACER :- TRACER.NEXTSELECT;

end loop;
end POSTPROCESSING_1;

procedure POST PROCESSING 2 is

TRACER : REQUIREDSELECTENTRY := REQUIREDSELECTLIST;

begin
while TRACER /- null loop

if TRACER.PARAMETER = STAR then
if TRACER.RESULT /= PROCEDURE CALL then

-- Format 1: SELECT * function

SET_INDENT (2);
PRINT ("function SELECSTARSUBQUERY is new");

PRINTLINE;

SETINDENT (4);
PRINT ("ADASQLFUNCTIONS.STARSUBQUERY");

PRINTLINE;
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SETINDENT (6);
PRINT ("( ");

V PRINTOPERATION (TRACER.ROUTINE);
PRINT (", ");

PRINTLINE;
SET_INDENT (8);
PRINTRESULTTYPE (TRACER.RESULT, TRACER.PROGRAMTYPE);

else
-- Format 2: SELECT * procedure
SETINDENT (2);
PRINT ("procedure SELECSTAR is new");
PRINTLINE;
SET_INDENT (4);
PRINT ("ADASQL_FUNCTIONS.STARSELECT");
PRINTLINE;
SET_INDENT (6);
PRINT ("( ");
PRINTOPERATION (TRACER.ROUTINE);

end if;
PRINT (" );");
PRINT LINE;
BLANKLINE;
SETINDENT (2);
if TRACER.RESULT /= PROCEDURECALL then

-- Format 1: SELECT * function
PRINT ("function ");

else

-- Format 2: SELECT * procedure
if,).PRINT ("procedure ");

end if;
PRINTROUTINENAME (TRACER.ROUTINE);
PRINTLINE;
SETINDENT (4);

-PRINT ("( WHAT STARTYPE;");
PRINT_LINE;

* SETINDENT (6);
PRINT (."FROM : ADASQL_FUNCTIONS.TABLELIST;");
PRINTLINE;
PRINT ("WHERE : ADASQLFUNCTIONS.SQLOBJECT :");
PRINTLINE;

V' PRINT (" ADA_SQL_FUNCTIONS.NULL_SQLOBJECT;");
PRINTLINE;
PRINT ("GROUPBY : ADASQLFUNCTIONS.SQLOBJECT :");
PRINTLINE;
PRINT (" ADA_SQLFUNCTIONS.NULLSQLOBJECT;");
PRINTLINE;
PRINT ("HAVING : ADASQLFUNCTIONS.SQLOBJECT :=");
PRINTLINE;
PRINT (" ADA_SQL_FUNCTIONS.NULLSQL_OBJECT )");
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if TRACER.RESULT /- PROCEDURECALL then
-- Format 1: SELECT * function

PRINTLINE;

SETINDENT (4);
PRINT ("return ");
PRINTRESULTTYPE (TRACER.RESULT, TRACER.PROGRAMTYPE);

end if;
PRINT (" is");
PRINTLINE;
SET_INDENT (2);

PRINT ("begin");

PRINT_LINE;
if TRACER.RESULT /- PROCEDURECALL then

-- Format 1: SELECT * function
PRINT (" return SELECSTARSUBQUERY ");

else
PRINT (" SELECSTAR ");

end if;
PRINT ("( FROM, WHERE, GROUPBY, HAVING );");

PRINT_LINE;

PRINT ("end ");

PRINTROUTINENAME (TRACER.ROUTINE);

PRINT (";"');

PRINT_LINE;
BLANKLINE;

end if;
TRACER = TRACER. NEXTSELECT;

end loop;

end POSTPROCESSING_2;

end SELEC;

3.11.62 package names.ada

-- names.ada -- parsing of various types of names

Swith CORRELATION, DDLDEFINITIONS, ENUMERATION, FROMCLAUSE;
package NAME is

-- This package contains the NAME.ATCURRENTINPUTPOINT routine, which
-- parses, by applying Ada and SQL semantics, various kinds of names. For our
-- purposes, a "name" is a sequence of identifiers, separated by periods (if
-- there is more than one). The following are the formats of names we
-- recognize, along with enumeration values descriptive of the kind of name:
-- (The parenthesized arguments and apostrophes are not part of the names;
-- they are shown merely to give context. Where no explicit ending delimiter

* -- is shown for the name, it is any delimiter other than a period.)

-- table.column OFQUALIFIEDCOLUMN
-- correlation.column OFCORRELATEDCOLUMN

.1
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-- column OFUNQUALIFIEDCOLUMN

-- CONVERTTO.package.type ( ... ) OFCONVERTFUNCTION

-- type(...) OFPROGRAMTYPE
-- type'( ) OFPROGRAMTYPE

-- package.type ( ) OF_PROGRAMTYPE
-- package.type ' ( ... ) OFPROGRAMTYPE

-- package.ADASQL.type ( ... ) OFPROGRAMTYPE

-- package.ADASQL.type ' ( ... ) OFPROGRAMTYPE
-- enumeration-literal OFENUMERATIONLITERAL

-- package.ADASQLenumeration literal OFENUMERATIONLITERAL
-- variable OFVARIABLE

-- package.variable OFVARIABLE

-- Note that we do not make a distinction between type conversions and type
$i -- qualifications -- they both require that the returned information designate

-- the type involved, and the calling routine can easily check the input
-- character following the name to determine which is present when a NAME.OF_-
-- PROGRAMTYPE is seen.

-- Also note that we do not make a distinction between qualified and
-- unqualified program names. Once the name is parsed we do not care how it

.. -- was designated; only the entity it denotes is important.

-- The following is the information that further processing must know about
-- each type of name parsed:

-. . -- OFQUALIFIEDCOLUMN

-'" -- table information: name, package in which table is declared, etc.
* . -- column information: name, type, package in which type is declared, etc.

-- OFCORRELATEDCOLUMN
-- correlation name information: name, table designated, etc.
-- column information: name, type, package in which type is declared, etc.
-- OFUNQUALIFIEDCOLUMN

' -- column information: name, type, package in which type is declared, etc.
*i -- (The column's table is uniquely determined by SQL semantics, but need

-- not be known by our further processing once the column name is parsed,
-- which includes applying SQL semantics to determine the unique table.

-- The table can be deduced from the data structure we use, anyway, since
"a". -- column information includes a pointer to table information.)

.' . -- OFCONVERTFUNCTION
-- type information: name, package in which declared, etc.

. -- OF PROGRAMTYPE

-- type information: name, package in which declared, etc.
-- OFENUMERATIONLITERAL

-- list of possible types of which the (potentially) overloaded
-- enumeration literal may be a value (see enums.ada)
-- OF VARIABLE
-- type information: name, package in which declared, etc.
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-- In all cases, information about a type includes the class of the type and
all information required to enforce strong typing and/or generate

-- conversion functions, as described in pgmconvs.ada.

-- The following data structure contains all the information that must be
-- known about a name:

type KIND is
OFQUALIFIEDCOLUMN , OF_CORRELATEDCOLUMN-, OF_UNQUALIFIED_COLUMN
OFCONVERTFUNCTION , OFPROGRAMTYPE , OFENUMERATIONLITERAL
OFVARIABLE );I type INFORMATION ( KIND : NAME.KIND := OF_QUALIFIEDCOLUMN ) is
record
NUMBEROFTOKENS : POSITIVE;
case KIND is
when OF_QUALIFIED_COLUMN =>

1 ." TABLE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
QUALIFIEDCOLUMN : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

when OFCORRELATEDCOLUMN =>
CORRELATIONNAME : CORRELATION.NAMEDECLAREDENTRY;
CORRELATEDCOLUMN : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

when OF_UNQUALIFIEDCOLUMN =>
SUNQUALIFIEDCOLUMN : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

when OFCONVERTFUNCTION =>
CONVERTTOTYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

when OFPROGRAMTYPE =>
PROGRAMTYPE : DDLDEFINITIONS.ACCESSFULLNAME.DESCRIPTOR;

when OFENUMERATIONLITERAL =>
ENUMERATIONTYPELIST : ENUMERATION.TYPELIST;

when OFVARIABLE =>
VARIABLETYPE : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

end case;
end record;

-- Note the NUMBER OF TOKENS component: When NAME.ATCURRENTINPUTPOINT is
-- called, the lexical analyzer state is such that FIRSTLOOKAHEADTOKEN will

-- return the first identifier in the name. Return is made in the same state
-- (i.e., tokens are not gobbled), with the lexical look ahead pointer reset
-- such that both NEXTLOOKAHEADTOKEN and FIRSTLOOKAHEADTOKEN will return
-- the first identifier in the name. This is done to facilitate the calling

-rou mne pointing to an error in the name if necessary. NUMBEROFTOKENS
-- tells how many tokens the calling routine must gobble to skip over the name
-- parsed from the input stream.

-- Before calling NAME.ATCURRENTINPUTPOINT, the calling routine verifies
-- that the next look ahead token is indeed an identifier, and that it is not
-- a reserved word (e.g., AVG), so that it is definitely the start of a name.
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-- Various restrictions can be placed on the names to be recognized (see
-- below). In the event an error is detected in a name, or a name does not
-- satisfy the restrictions given, the SYNTAXERROR exception is raised so

'" -- that processing can automatically be continued at the next synchronization
-- point (typically the end of the statement being processed).

-- Restriction 1: Kind of name recognized. We can restrict the kind of name
-- recognized, to one of the following categories:

-- NAME.ISANYTHING - any kind of name will be recognized

-- NAME.ISCOLUMNSPECIFICATION - only column specifications (column name
-- with optional qualifying table name or correlation name) will be
-- recognized. See type conversion restriction for special note on also
-- recognizing CONVERTTO.

NAME ISCOLUMNNAME - only column names (no optional qualifying table
-- nal.e or correlation name) will be recognized.

-- NAME.ISPROGRAMVALUE - only program values (no database columns or
"4 -- CONVERT TOs) will be recognized

NAME.ISPROGRAMVARIABLE - only program variables will be recognized.
-- See type conversion restriction for special note on also recognizing Ada
-- type conversions.

type KINDRESTRICTION is
IS-ANYTHING , ISCOLUMNSPECIFICATION , ISCOLUMNNAME
ISPROGRAMVALUE , ISPROGRAMVARIABLE );

-- Restriction 2: Scope. Column specifications and column names are
-- recognized within the context of their scope - the (possibly nested) from
-- clauses that apply to the point in the statement at which the name is being
-- processed. The applicable scope is indicated to NAME.ATCURRENTINPUT_-
-- POINT by a parameter of type FROMCLAUSE.INFORMATION (see froms.ada). For
.. calls where scope is not applicable (NAME.IS PROGRAM VALUE or NAME.IS_-
-- PROGRAMVARIABLE) the scope parameter is NULL. A BOOLEAN flag parameter,
-- THISSCOPEONLY, causes a name to be recognized based on only the innermost
-- from clause if TRUE, or based on all nested from clauses if FALSE.

-- Restriction 3: Type conversion. A BOOLEAN flag, ALLOW TYPE CONVERSION, is
-- applicable to the NAME.ISCOLUMNSPECIFICATION and NAME.ISPROGRAMVARIABLE
-- restrictions.

-- (1) There are contexts where SQL requires a column specification, rather
..-- than a general value expression. It is the purpose of the NAME.IS_-

-- COLUMNSPECIFICATION name restriction to ensure that we do indeed have
-- a column specification, rather than a program value. With our strong
-- typing, however, it may make sense to apply a CONVERTTO function to a
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-- column specification. If ALLOWTYPECONVERSION is TRUE with the
-- restriction NAME.ISCOLUMNSPECIFICATION, then a NAME.OFCONVERT-
-- FUNCTION will be recognized. The calling routine will then repeat its
-- call to obtain the actual column specification (or indication of

another CONVERTTO function, since these things could theoretically,
"lp - though pathologically, be nested without limit). If ALLOWTYPE_-

-- CONVERSION is FALSE with the restriction NAME.ISCOLUMNSPECIFICATION,
-- then a NAME.OFCONVERTFUNCTION will not be recognized.

-- (2) The NAME.ISPROGRAMVARIABLE restriction is used to recognize cursor
-- names and parameters to INTO routines. A cursor name must stand by

*U -- itself in an Ada/SQL statement; no conversions or expressions are
-- possible. Parameters to INTO routines are Ada OUT, and so must be
-- variables or type conversions. To recognize an INTO parameter, NAME.-
-- ATCURRENTINPUTPOINT is called with the NAME.ISPROGRAMVARIABLE
-- restriction and ALLOWTYPECONVERSION => TRUE. Either a variable name
-- or an Ada type conversion will be recognized. If a type conversion was
-- found, the calling routine will then again call NAME.ATCURRENTINPUT_-
-- POINT with the NAME.ISPROGRAMVARIABLE restriction, except that this
-- time ALLOWTYPECONVERSION will be set to FALSE. This call will
-- recognize only a program a variable, which is required since type
-- conversions may not be nested on OUT parameters.

-- Only the following restriction combinations are permitted by NAME.AT_-
-- CURRENTINPUTPOINT. Examples of how they are used in processing Ada/SQL
-- statements follow, keyed to the numbers in the table. "n/a" means that
-- the indicated parameter is logically not applicable to the restriction, but
-- must be set as shown anyway.

* -- THISSCOPE_- ALLOWTYPE_-
-- Kind of name restriction ONLY CONVERSION Note

-- NAME.ISANYTHING TRUE TRUE (1)
-- NAME.ISANYTHING FALSE TRUE (2)
-- NAME.ISCOLUMN SPECIFICATION TRUE FALSE (3)
-- NAME.ISCOLUMNSPECIFICATION FALSE TRUE (4)
-- NAME.ISCOLUMNSPECIFICATION FALSE FALSE (5)
-- NAME.ISCOLUMNNAME TRUE FALSE (6)
-- NAME.ISPROGRAMVALUE TRUE (n/a) TRUE (7)

NAME.ISPROGRAMVARIABLE TRUE (n/a) TRUE (8)
-- NAME.ISPROGRAMVARIABLE TRUE (n/a) FALSE (9)

-- (1) Called when processing a primary in a context that does not permit
-- outer references (e.g., the result specification of a subquery) or
-- where an outer reference would not make sense (e.g., value expression
-- in the set clause of an update statement)

-- (2) Called when processing a primary in a context that permits outer
-- references (most contexts)
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-- (3) Called for processing group by and order by clauses

-- (4) Called when processing a distinct set function or a like predicate

-- (5) Called when processing a null predicate

-- (6) Called when processing various DDL statements (not yet implemented),
-- the insert column list in an insert statement, and each object column
-- within an update statement

-- (7) Called when processing the parameter to an INDICATOR function, any
-- value specification (the calling routine recognizes and gobbles
-- INDICATOR; we do not), and the argument to an Ada type conversion or
S-- qualification

-- (8) First call for each parameter to INTO routine, as described above

-- (9) Second call (if required) for each parameter to INTO routine, as
-- described above; also called to process cursor name

-- Here's the routine (finally!):

function ATCURRENTINPUTPOINT
SCOPE : FROMCLAUSE.INFORMATION;
RESTRICTSO : KINDRESTRICTION;

. THISSCOPEONLY : BOOLEAN;
x.•. ALLOWTYPECONVERSION : BOOLEAN;

REPORTERRORS : BOOLEAN := TRUE ) return INFORMATION;--
-- Here is a sketch of some of the processing performed by NAME.ATCURRENT_-
-- INPUTPOINT:

-- General error check:

-- If any item from column A is seen, it must be verified to not be the same as

-- any item in column B.

-- Column A Column B_sJ

-- table name in table.column type name from a used package
-- column (unqualified) package name (any DDL package)

-- -- enumeration literal used unqualified correlation name
-- variable name from a used package

-- We may define restrictions on what are legal names at a particular point
-- (report error on violation):
-- Ada or Ada/SQL context requires program value
-- SQL context requires column specification
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-- SQL context requires column name
-- Ada/SQL context requires program variable

-- We may also define whether or not type conversions are permitted (option
-- allowed only on column specification and program variable)

-- The following are program values:

-- type(
-- type'(
-- package.type
-- package.type '

-- package.ADA_SQL.type ( ...

-- package.ADASQL.type '

-- enumeration-literal

-- package.ADASQL.enumeration-literal

-- variable

-- package.variable

-- The following are column specifications:

-- table.column
-- correlation.column

-- column

-- CONVERTTO.package.type ( ... ) if type conversion is allowed

-- The following is a column name:

-- column

-- The following are program variables:

-- variable

-- variable.package

-- type ( ) if type conversion is allowed
- package.type if type conversion is allowed

package.ADASQL.type ( ... ) if type conversion is allowed

-- We may also restrict how far back we look through nested selects:
--Look only at this scope

-- Look at any scope

-- Discussion of one part names:

-- column

-- must be declared in exactly one table at appropriate scope (innermost if
-- looking only at this scope, innermost scope in which it is declared if
-- looking at any scope)

-- type
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-- must be declared in exactly one used library unit (may still get error on
-- compile if nested ADA_SQL package had not been used - checking that is
-- beyond our current scope)
-- cannot be same as any DDL package name or correlation name
-- must be integer, enumeration, floating point, or string (not record)
-- enumerationliteral
-- must be declared in at least one used library unit (multiple declarations
-- possible) (may still get error on compile if nested ADA SQL package had
-- not been used - checking that is beyond our current scope)
-- variable
-- must be declared in exactly one used package
-- cannot be same as any DDL package name or correlation name

-- Error if a name cannot be established to be exactly one of the above,
-- except:
-- If Ada context requires program value, then may be both a column and an
-- enumerationliteral, return enumerationliteral
-- If SQL context requires column specification or column name, then may be
-- both a column and an enumerationliteral, return column

-- Discussion of two part names

-- table.column
-- table must be named in from clause at this or any scope, depending on
-- restriction
-- column must be present in table
-- correlation.column
-- correlation name must be named in from clause at this or any scope,

-- depending on restriction
-- column must be present in table designated by correlation name
-- package.variable
-- package must be with'ed
-- variable must be declared in package
-- error if package name is also a correlation name
-- package.type
-- package (predefined, e.g., DATABASE) must be with'ed or else be STANDARD
-- type must be declared directly in package
-- type must be integer, enumeration, floating point, or string
-- error if package name is also a correlation name

-- Error if a name cannot be established to be exactly one of the above

-- Discussion of three part names

*. -- CONVERTTO.package.type

-- CONVERT TO is considered a reserved word -- if we see CONVERTTO, we have
-- one of these things

* -- package must be with'ed, unless STANDARD
-- type must be declared in package.ADASQL (or package if predefined, e.g.,
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-- DATABASE)
-- type must be integer, enumeration, floating point, or string (not record)
-- error if type and enumeration literal with same name is declared in
-- package.ADASQL, or package if predefined (this should be a DDL reader
-- error, but is not; there should be no errors in predefined packages)

40 -- package.ADASQL.type

-- package must be with'ed
-- type must be declared in package.ADASQL
-- type must be integer, enumeration, floating point, or string (not record)
-- error if type and enumeration literal with same name is declared in
-- package.ADA SQL (this should be a DDL reader error, but is not)

* -- package.ADA_SQL.enumerationliteral
-- package must be with'ed
-- enumerationliteral must be declared at least once in package.ADASQL
-- (multiple declarations possible)
-- error if type and enumeration literal with same name is declared in

-4 -- package.ADASQL (this should be a DDL reader error, but is not)

-- Error if package name is also a correlation name

function IS PACKAGE WITHED
(PAK : STRING)

return BOOLEAN;

* end NAME;

3.11.63 package nameb.ada

with LEXICALANALYZER, DDL_DEFINITIONS, EXTRADEFINITIONS, DDLVARIABLES;
with CORRELATION;

use DDLDEFINITIONS, CORRELATION, LEXICALANALYZER;

-- names.ada -- parsing of various types of names

-- details on the processing of the different possible names to recognize

-- information.number of tokens gets updated when name parts aze read
* -- and when we're done set nextlookaheadtoken and first lookaheadtoken and

-- nextlookahead token are the same

-- names

-- part_l part 2 part3 how to process

* -- table column none ofqualifiedcolumn

returns in information ddl fullnamedescriptor
for table & column

consider parmthis_scopeonly
part_l (table name) must not be same as any

type name from any used package
part_1 (table name) must be named in from

clause in appropriate scope
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part 2 (column name) must be in table (part_1)
.: -- parm restrictso - isanything - ok

-- parm restrictso = iscolumnspecification - ok
-- parm restrictso = iscolumnname - no
-- parm restrict_so = isprogram value - no

parm restrictso = isprogram variable - no
-- correlation column none ofcorrelatedcolumn
-- returns in information namedeclared entry for
-- correlation name and

, -- ddl fullnamedescriptor
for column

consider parm thisscope only
part 1 (correlation name) must be named in

appropriate scope
part 2 (column name) must be in table

-- designated by correlation name (part_1)
-- parm restrictso = isanything - ok
-- parm restrictso = iscolumnspecification - ok

parm restrictso = iscolumnname - no
parm restrict_so = isprogram value - no
parm restrict_so = isprogram variable - no

-- column none none of unqualifiedcolumn
returns in information ddl fullname_descriptor

for column
consider parm this scopeonly

-- part 1 (column name) must not be the same as
-- any ddl package name
-- part_1 (column name) must be declared in only
-- one table at appropriate scope

parm_restrictso = is anything - ok
parm_restrictso = is columnspecification - ok

-- parm restrict so = is column name - ok
parmrestrictso = isprogram-value - no

-- parm_restrict_so = isprogram variable - no
-- convert to package type ofconvertfunction

returns in information ddl fullnamedescriptor
for the type

-- part 2 (package name) must be withed

part_2 (package name) may have a subpackage
-- ADASQL but it must not be spelled out

-- here
-- part_2 (type name) must not be the same as any

* -- and enumeration literal in the same
-- package (part 2)
-- part_2 (package name) must not be the same as

any correlation name
-- part_3 (type name) must be declared in the
-- package (part_2) or the package.adasql
-- part 3 (type) must be integer, enumeration,
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float or string
part_3 (type) must not be record
parmrestrictso - isanything - ok
parmrestrictso - iscolumn specification

-- if allow type_conversion - true - yes
-- if allow typeconversion = false - no

parmrestrictso - iscolumn_name - no
parmrestrictso = isprogramvalue - no

-- parmrestrict so - isprogramvariable - no
-- type none none ofprogram type

returns in information ddl fullnamedescriptor
-- for the type

part_l (type name) must be declared in exactly
S, -- one used package

-- part_l (type name) must not be same as and ddl
V -- package name

-- part 1 (type name) must not be same as any
correlation name

part 1 (type) must be integer, enumeration,
-- float, string

part_l (type) must not be record
-- parm _restrictso = is anything - ok
-- parm_restrict-so = iscolumn specification - no

parmrestrictso = iscolumn_name - no
parmrestrictso = is_programvalue - yes
parmrestrictso = isprogramvariable

if allow typeconversion = true - yes if
not type qualification (')

-- if allow typeconversion = false - no
* -- package type none ofprogramtype

returns in information ddl fullnamedescriptor
-- for the type
-- package (part 1) must be a package without
-- ADA_SQL subpackage

part 1 (package name) must not be the same as
A. -- any correlation name

-- part 2 (type) must be declared in the package
(part 1)

-- part_2 (type) must be integer, enumeration,
float or string

-- parm_restrictso - is-anything - ok
-- parmrestrictso - iscolumn specification - no
-- parm restrict so - iscolumn name - no

parmrestrictso = isprogramvalue - yes
-- parm_restrictso - isprogramvariable

if allow type_conversion = true - yes if
-- not type qualification (')

if allow type_conversion = false - no
package name must be withed
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-- package adasql type of program type
returns in information ddl fullnamedescriptor

-- for the type
part_l (package name) must not be the same as

-- any correlation name

part_3 (type name) must be declared in package
(part_l.part2)

-- part_3 (type) must be integer, enumeration,
-- float or string
-- part_3 (type) must not be record
-- part 3 (type name) must not be the same as any

enumeration literal the package
(partl.part2)

-- parm-restrict so - is-anything - ok
-- parmrestrict-so = is-column-specification - no
-- parmrestrict-so = iscolumnname - no

parmnrestrictso = isprogramvalue - yes

parm-restrict-so = isprogramvariable
if allow-typeconversion = true - yes if

not type qualification (')
if allow_type conversion = false - no

package name must be withed
-- enum none none ofenumerationliteral

returns in information a typelist of all
possible types that the

-- enumeration literal
-- could indicate in

this case
part 1 (enumeration literal) must not be the

same as any correlation name
part 1 (enumeration literal) must not be the

same as any variable name from any used
package

-- part l (enumeration literal) must be declared

-- in at least one used package
parm-restrictso = isanything - ok

parm restrict so = iscolumn specification - no

parm restrict so = iscolumnname - no
parm-restrictso = isprogramvalue - yes

-- parm restrictso = isprogramvariable - no

-- package adasql enum ofenumerationliteral
* -- returns in information a type list of all

possible types that the
enumeration literal
could indicate in
this case

part 1 (package name) must be withed
part I (package name) must not be the same as

-- any correlation name
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part_3 (enumeration literal) must be declared
at least once in the package

-- (part_l.part_2)
part_3 (enumeration literal) must not be the

same as any type name in the package
S-- (part_l.part_2)

parmrestrictso - is anything - ok
parm_restrictso - iscolumnspecification - no
parmrestrictso = iscolumnname - no

parm_restrictso = isprogram-value - yes
parm_restrictso = isprogramvariable - no

-- variable none none of-variable
returns in information ddl fullnamedescriptor

for the variable
part 1 (variable) must be declared in exactly

one used package
part_1 (variable) must not be the same as any

ddl package name
-- part_1 (variable) must not be the same as any

correlation name
-- parm_restrictso = is-anything - ok

parm_restrictso = iscolumn_specification - no
-- parm_restrictso = iscolumnname - no
-- parmrestrictso = isprogramvalue - yes

parm_restrictso = isprogramvariable - yes
-- package variable none ofvariable
-- returns in information ddl fullnamedescriptor

for the variable
part_1 (package name) must be withed

S-- part_1 (package name) must not be same as any
correlation name

part_2 (variable) must be declared in the
package (part_l)

parm_restrictso = isanything - ok
parm_restrictso = iscolumnspecification - no

-- parm_restrictso - iscolumnname - no

parm_restrictso = isprogramvalue - yes
parm_restrictso = isprogramvariable - yes

-- if one part name
-- if restrictso = isprogram value and the name is both a column and
-- an enumeration literal - use the enumeration literal
-- if restrictso = iscolumnspecification or iscolumnname and the name
-- is both a column and an enumeration literal - use column

-- if parts-count = 1 then
C -- if parm_restrictso = isprogramvalue then

-- if enum none none ofenumerationliteral then return true
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S-- end if
S-- end if
-- if column none none of unqualifiedcolumn then return true
-- elsif enum none none ofenumeration literal then return true
-- elsif type none none ofprogram type then return true

elsif variable none none ofvariable then return true
-- end if
-- elsif parts count = 2 then
-- if correlation column none of correlated-column then return true

V -- elsif package type none of-programntype then return true
-- elsif package variable none ofvariable then return true
-- elsif table column none ofqualifiedcolumn then return true
-- end if
-- elsif parts count = 3 then
-- if convert to package type of convert function then return true
-- elsif package adasql enum of enumeration-literal then return true
-- elsif package adasql type ofprogram type then return true
-- end if
-- end if
-- syntax error - unrecognized name

package body NAME is

type A_S is access STRING;
STRINGADASQL AS new STRING'("ADASQL");
STRINGNULL A_S new STRING'("");
TOKEN LEXICAL ANALYZER.LEXICAL TOKEN;
INFORMATIONOFQUALIFIEDCOLUMN INFORMATION (OFQUALIFIEDCOLUMN);
INFORMATION OF CORRELATEDCOLUMN INFORMATION (OFCORRELATEDCOLUMN);
INFORMATIONOFUNQUALIFIEDCOLUMN INFORMATION (OFUNQUALIFIED COLUMN);
INFORMATION OF CONVERTFUNCTION INFORMATION (OF CONVERTFUNCTION);
INFORMATION OF PROGRAMTYPE INFORMATION (OF PROGRAMTYPE);
INFORMATION OF ENUMERATIONLITERAL INFORMATION (OF ENUMERATIONLITERAL);
INFORMATIONOFVARIABLE INFORMATION (OFVARIABLE);

* WHATKIND KIND;
PARMSCOPE FROMCLAUSE.INFORMATION;
PARMRESTRICTSO KINDRESTRICTION;
PARMTHISSCOPEONLY BOOLEAN;
PARM ALLOW TYPE CONVERSION BOOLEAN;
PARMREPORTERRORS BOOLEAN;
TYPEQUALIFICATION BOOLEAN;
DUPLICATED BOOLEAN;
GLOBALFULLNAMEDES

DDL DEFINITIONS.ACCESS FULL NAME DESCRIPTOR;
GLOBALENUMTYPELIST ENUMERATION.TYPELIST;

SGLOBALC ELATIONENTRY CORRELATION.NAMEDECLAREDENTRY;
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-- NAMEERROR

procedure NAMEERROR

(MESSAGE : STRING) is
begin

if PARMREPORTERRORS then
LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN, MESSAGE);

else
raise SYNTAXERROR;

end if;
*end NAMEERROR;

-- GETNAMEPARTS - return a count and up to three name parts, more than
-- three is an error. Set typequalification to true
-- if the token after all possible names is

-- set globals:
-- none

procedure GETNAMEPARTS

(PARTSCOUNT in out NATURAL;

PART_1 : out STRING;
PART_1_LEN : in out NATURAL;

PART_2 out STRING;
PART_2_LEN in out NATURAL;
PART_3 out STRING;

PART 3 LEN in out NATURAL;
TYPEQUAL out BOOLEAN;
TOKENCOUNT out POSITIVE) is

FIRST : BOOLEAN := TRUE;

TOKEN LEXICALANALYZER.LEXICALTOKEN;

TC NATURAL := 0;

6' begin
PARTSCOUNT : 0;

PART 1 LEN : 0;
PART_2_LEN : 0;
PART_3_LEN : 0;
TYPEQUAL : FALSE;

I-LOOP:
for I in 1..3 loop

for J in 1..2 loop
if FIRST then

FIRST : FALSE;
TOKEN : LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

else
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TOKEN LEXICALANALYZER.NEXTLOOKAHEADTOKEN;
end if;

case TOKE14.KIND is
when LEXICALANALYZER.IDENTIFIER =>

if J = 1 then
PARTSCOUNT :=PARTSCOUNT + 1;

TC :=TC + 1;

V if 1= 1 then
PART_1_LEN :=TOKEN.ID.all'LENGTH;

PART_1 (1. .PART_1_LEN) :- TOKEN.ID.all;
elsif I = 2 then

PART_2_LEN :=TOKEN.ID.all'LENGTH;

PART_2 (1. .PART_2_LEN) :- TOKEN.ID.all;
elsif 1=3 then
PART_3_LEN :=TOKEN.ID.all'LENGTH;

PART_3 (1. .PART_3_LEN) := TOKEN.ID.all;
end if;

* else

exit ILOOP;
end if;

when LEXICALANALYZER.CHARACTERLITERAL =>

if J =1 then

PARTSCOUNT := PARTSCOUNT + 1;
TC := TC + 1;

if I = 1 then
0%:PART_1_LEN :=3;

PART_1 (1. .PART_1_LEN) : '

TOKEN.CHARACTERVALUE & ""

elsif I = 2 then
PART_2_LEN :=3;
PART_2 (l..PART_2_LEN) : '"&

TOKEN.CHARACTERVALUE & "'
elsif 1= 3 then

PART_3_LEN := 3;
PART_3 (1. .PART_3_LEN) : '"&

TOKEN. CHARACTERVALUE & '"

end if;
else

exit I-LOOP;
end if;

when LEXICALANALYZER.NUMERICLITERAL => exit I-LOOP;
*when LEXICALANALYZER.STRINGLITERAL => exit I-LOOP;

when LEXICALANALYZER.DELIMITER >e
if J =2 and TOKEN.DELIMITER =LEXICALANALYZER.DOT the

**TC TC + 1;

'a. null;
a. else

exit I-LOOP;
end if;
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when LEXICALANALYZER.RESERVEDWORD -> exit I-LOOP;
when LEXICALANALYZER.ENDOFFILE => exit I-LOOP;

end case;
end loop;

end loop I_LOOP;
if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then

TOKEN.DELIMITER = LEXICALANALYZER.APOSTROPHE then
TYPEQUAL :=TRUE;

end if;
LEXICALANALYZER.SETLOOKAHEAD;

if TC > 0 then
TOKENCOUNT := C;

end if;
end GETNAME_PARTS;

-BUILDFULLPACKAGE - given two possible packages, build a qualified
-- package name

-- set globals:
-- none

procedure BUILD_-FULLPACKAGE
(PAKl STRING;
PAK2 :STRING;

PAK-NAME in out STRING;
PAK-LEN :out NATURAL) is

LOCALPAKLEN :NATURAL := 0;
begin

if PAK11LENGTH > 0 then
LOCALPAKLEN :=PAK1'LENGTH;
PAK-NAME (1. .LOCALPAKLEN) :=PAKl;

end if;
if PAK2'LENGTH > 0 then

LOCAL_-PAKLEN := LOCALPAKLEN + 1;
PAKNA-ME (LOCAL PAK LEN) :-.;

PAK-NAME (LOCAL PAKLEN + 1 .. LOCALPAKLEN + PAK2'LENGTH) PAK2;
LOCALPAKLEN :=LOCALPAKLEN + PAK2'LENGTH;

end if;
PAKLEN := LOCALPAK_LEN;

end BUILDFULLPACKAGE;

-- ANYCORRELATIONNAME - if the name matches that of any correlation name
return true, else return false

-- set globals:

-- none

function ANYCORRELATIONNAME
(CORRNAME STRING)
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return BOOLEAN is
begin
return CORRELATION.NAME IS DECLARED (CORRNAME);

end ANYCORRELATIONNAME;

-- ANYTYPEFROMUSEDPACKAGES - if the name matches that of any type from

-- any used package return true else return
-- false

-- set globals:

-- none

function ANYTYPEFROMUSEDPACKAGES

(TYPENAME : STRING)
return BOOLEAN is

USED : DDL DEFINITIONS.ACCESS USED PACKAGE DESCRIPTOR
EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRST_USED;

TYPEDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

DDLVARIABLES.FIRSTTYPE;

begin
while TYPEDES /= null loop

if (TYPEDES.TYPEKIND - A_TYPE or
TYPEDES.TYPEKIND = ASUBTYPE or
TYPEDES.TYPEKIND = ADERIVED) and
TYPENAME = STRING (TYPEDES.FULLNAME.NAME.all) then

USED := EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRSTUSED;

while USED /= null loop
if USED.NAME.all = TYPEDES.FULLNAME.FULLPACKAGENAME.all then

return TRUE;

end if;
USED := USED.NEXTUSED;

end loop;
end if;
TYPEDES := TYPEDES.NEXTTYPE;

end loop;
return FALSE;

end ANYTYPEFROMUSEDPACKAGES;

-- ANYVARIABLEFROMUSEDPACKAGES - if the name matches that of any variable

-- from any used package return true else

return false
-- set globals:

p. -- none

*function ANYVARIABLEFROMUSEDPACKAGES
(VAR NAME : STRING)
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return BOOLEAN is

USED : DDLDEFINITIONS.ACCESSUSEDPACKAGEDESCRIPTOR :
EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRST_USED;

VARDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR :

w# DDLVARIABLES.FIRSTVARIABLE;

begin

while VAR-DES /= null loop
if VARDES.TYPEKIND = AVARIABLE and

VARNAME = STRING (VARDES.FULLNAME.NAME.all) then

li USED := EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRST_USED;
while USED /= null loop

if USED.NAME.all = VARDES.FULLNAME.FULLPACKAGENAME.all then
return TRUE;

end if;

USED := USED.NEXT USED;
end loop;

end if;
VARDES := VARDES.NEXTTYPE;

end loop;

return FALSE;
end ANYVARIABLEFROMUSEDPACKAGES;

-- ANY TYPE FROM THIS PACKAGE - if the name matches that of any type from
the package packl.pack2 return true else

return false
-- set globals:

* -- none

function ANYTYPEFROMTHISPACKAGE

(TYPENAME : STRING;
PAK1 STRING;
PAK2 STRING)
return BOOLEAN is

* TYPEDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

DDLVARIABLES.FIRSTTYPE;

PAK NAME STRING (1. 250);
PAK-LEN NATURAL;

begin

BUILDFULLPACKAGE (PAKI, PAK2, PAKNAME, PAKLEN);
while TYPE DES /= null loop

if (TYPEDES.TYPEKIND = ATYPE or
TYPEDES.TYPEKIND = ASUBTYPE or

TYPEDES.TYPEKIND = ADERIVED) and
TYPENAME = STRING (TYPEDES.FULLNAME.NAME.all) and
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PAKNAME(I..PAKLEN) - STRING
.2. (TYPEDES.FULLNAME.FULLPACKAGENAME.all) then

return TRUE;
end if;
TYPEDES := TYPEDES.NEXTTYPE;

end loop;
return FALSE;

- end ANYTYPEFROMTHISPACKAGE;

-- ANY ENUMLITFROMTHISPACKAGE - if the name matches that of any
enumeration literal from the package
packl.pack2 return true, else return

-- false
-- set globals:

-- none

function ANYENUMLITFROMTHISPACKAGE

r (ENUMLIT : STRING;
PAKI : STRING;
PAK2 : STRING)

" return BOOLEAN is

PAKNAME : STRING (1..250);
PAKLEN : NATURAL;
ENUMDES : DDLDEFINITIONS.ACCESSENUMLITDESCRIPTOR

DDLVARIABLES.FIRSTENUMLIT;
FULL-ENUM :DDL-DEFINITIONS.ACCESS-FULL-ENUM-LIT-DESCRIPTOR;

begin
BUILDFULLPACKAGE (PAKl, PAK2, PAKNAME, PAKLEN);
while ENUMDES /= null loop

if ENUM LIT = STRING (ENUMDES.NAME.all) then

2- FULLENUM : ENUMDES.FIRSTFULLENUMLIT;
while FULLENUM /= null loop

'S" if PAK-NAME (I..PAK_LEN) = STRING

(FULL_ENUM.TYPEIS.FULLNAME.FULLPACKAGENAME.all) then
return TRUE;

end if;

FULLENUM := FULLENUM.NEXT_LIT;
end loop;

end if;
ENUMDES := ENUMDES.NEXTENUMLIT;

V[ end loop;
return FALSE;

Vi end ANYENUMLITFROMTHISPACKAGE;

0.
*7. -- ISTYPEINTHISPACKAGE - if the type name is declared in the package

.
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packl.pack2 return true else return false

-- set globals:
-GLOBALFULLNAMEDES - full name descriptor of type

function ISTYPEINTHISPACKAGE
(TYP :STRING;

PAKi STRING;
PAK2 :STRING)

return BOOLEAN is

TYPE DES :DDL DEFINITIONS.ACCESS TYPE DESCRIPTOR
*DDL_-VARIABLES.FIRST_TYPE'

PAKNAME :STRING (1.-250);
PAK-LEN :NATURAL;

begin

GLOBALFULLNAMEDES := null;
BUILDFULL_PACKAGE (PAKI, PAK2, PAK-NAME, PAKLEN);

* while TYPEDES /= null loop
if (TYPEDES.TYPEKIND = ATYPE or

TYPEDES.TYPEKIND = ASUBTYPE or
TYPEDES.TYPEKIND = ADERIVED) and
TYP =STRING (TYPEDES.FULLNAME.NAME.all) and
PAK-NAME(1. .PAK_LEN) -STRING

(TYPE DES.F'ULLNAME.FULLPACKAGENAME.all) then
GLOBALFULLNAMEDES :=TYPEDES.FULLNAME;
return TRUE;

end if;
TYPEDES :=TYPEDES.NEXTTYPE;

* end loop;
return FALSE;

end ISTYPEINTHIS_PACKAGE;

-ISTYPEINONEUSEDPACKAGE -if the type name is declared in exactly one
used package return true else return false

* -- set globals:

-- none

function ISTYPEINONEUSEDPACKAGE
(TYPE_IN :DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

USED :DDLDEFINITIONS.ACCESSUSEDPACKAGEDESCRIPTOR
EXTRA_-DEFINITIONS.CURRENT_-SCHEMA_-UNIT.FIRST_USED;

TYPEDES :DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

DDLVARIABLES.FIRSTTYPE;

COUNT NATURAL :0;
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begin
while TYPE_DES /= null loop

if (TYPE DES.TYPEKIND = ATYPE or
if TYPEDES.TYPEKIND = ASUBTYPE or

TYPEDES.TYPEKIND = A-DERIVED) and
TYPEIN.NAME.all = TYPEDES.FULLNAME.NAME.all then

USED := EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRSTUSED;
while USED /= null loop

if USED.NAME.all = TYPEDES.FULLNAME.FULLPACKAGENAME.all then
COUNT := COUNT + 1;

end if;
USED := USED.NEXT_USED;

end loop;
end if;
TYPEDES := TYPEDES.NEXTTYPE;

end loop;
if COUNT = 0 then
return TRUE;

else
return FALSE;

end if;
end ISTYPE IN ONEUSEDPACKAGE;

-- ISTYPEINTENUMFLOATORSTRING - if the type name is declared as an
integer, enumeration, float or string
return true else return false

-- set globals:
-- none

function ISTYPEINTENUMFLOATORSTRING
(TYPEDES DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

begin
return TYPEDES.TYPEIS.WHICH TYPE /= RECORD;

end ISTYPEINTENUMFLOATORSTRING;

-- ISTABLE IN FROMCLAUSE - if the table name is declared in the appropriate
scope of the from clause return true else
return false

-- set globals:
-- GLOBALFULLNAMEDES - the fullnamedescriptor of the table

function ISTABLE IN FROMCLAUSE

(TABLE STRING)
return BOOLEAN is

TABLEDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

5*..
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CORRELATIONDES : CORRELATION. NAMEDECLAREDENTRY;

begin
GLOBALFULLNAMEDES :- null;
FROMCLAUSE.EXPOSESNAME (TABLE, PARMSCOPE, PARMTHISSCOPEONLY,

TABLEDES, CORRELATIONDES);

if TABLEDES = null then

return FALSE;
else

GLOBALFULLNAMEDES := TABLEDES.FULLNAME;
return TRUE;

* end if;
end ISTABLEINFROMCLAUSE;

-- IS COLUMN IN THIS TABLE - if the column name is in the table name return

true else return false
-- set globals:

-- GLOBALFULLNAMEDES - access full name descriptor of column or null

function ISCOLUMNINTHISTABLE

(COLUMN STRING;
TABLE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)
return BOOLEAN is

COMPONENT : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR :
TABLE.TYPEIS.FIRSTCOMPONENT;

* begin
SbGLOBALFULLNAMEDES := null;

while COMPONENT /= null loop

if COLUMN = STRING (COMPONENT.FULLNAME.NAME.all) then
GLOBALFULLNAMEDES := COMPONENT.FULLNAME;
return TRUE;

end if;
COMPONENT :- COMPONENT.NEXTONE;

end loop;
return FALSE;

end ISCOLUMNINTHIS_TABLE;

.. ISCOLUMNINTHISCORRELATIONTABLE - if the column name is in the table
-- specified by the correlation name

return true else return false
-- set globals:

-- GLOBALFULLNAMEDES - accessfullnamedescriptor for column

function ISCOLUMNINTHISCORRELATIONTABLE

(COLUMN STRING;
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CORR CORRELATION.NAMEDECLAREDENTRY)
return BOOLEAN is

TABLEDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

begin
GLOBALFULLNAMEDES := null;
TABLE DES := CORRELATION.TABLE DECLARED FOR (CORR);
return ISCOLUMNINTHISTABLE (COLUMN, TABLEDES.FULLNAME);

end ISCOLUMNINTHISCORRELATIONTABLE;

-- ISCOLUMNINONEFROMCLAUSETABLE - if the column name is in only one

table in the from caluse for the
appropriate scope return true else

-- return false
-- sets globals:

* -- duplicated - false if column is not found more than once

-- - true if column is found more than once

-- GLOBALFULLNAMEDES - null if not found

-- - if found it's the access full name descriptor of the column

b .function ISCOLUMNINONEFROMCLAUSETABLE

(COLUMN : STRING)
return BOOLEAN is

begin
GLOBALFULLNAMEDES := null;
DUPLICATED := FALSE;
FROMCLAUSE.MAKESCOLUMNVISIBLE (COLUMN, PARMSCOPE, PARMTHISSCOPEONLY,

DUPLICATED, GLOBALFULLNAMEDES);
if DUPLICATED or

,... GLOBALFULLNAMEDES = null then

return FALSE;

else
* - return TRUE;

end if;
end ISCOLUMN IN ONEFROMCLAUSETABLE;

-- IS CORRELATION IN FROMCLAUSE - if the correlation name is in the from

clause for the appropriate scope return
O.. -- true else return false

-- set globals:

-- GLOBALCORRELATIONENTRY12. function ISCORRELATION IN FROMCLAUSE
(CORR : STRING)
return BOOLEAN is

P"
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.

TABLEDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
CORRELATIONDES CORRELATION.NAMEDECLAREDENTRY;

begin
GLOBALCORRELATIONENTRY :- null;
FROMCLAUSE.EXPOSESNAME (CORR, PARMSCOPE, PARMTHISSCOPEONLY,

TABLEDES, CORRELATIONDES);

if CORRELATIONDES = null then

return FALSE;

else
GLOBALCORRELATIONENTRY := CORRELATIONDES;

return TRUE;
end if;

end ISCORRELATION IN FROMCLAUSE;

-

-- ISPACKAGEWITHED - if the package name is withed by the current package

--- return true else return false

-- set globals:

-- none

function ISPACKAGEWITHED
(PAK : STRING)

i # return BOOLEAN is

WITHED : DDLDEFINITIONS.ACCESSWITHEDUNITDESCRIPTOR :
EXTRADEFINITIONS.CURRENTSCHEMA_UNIT.FIRSTWITHED;

*begin

while WITHED /= null loop

if PAK = STRING (WITHED.SCHEMAUNIT.NAME.all) then

return TRUE;
end if;
WITHED := WITHED.NEXTWITHED;

% end loop;
%* return FALSE;

end ISPACKAGEWITHED;

-- ISENUM IN THISPACKAGE - if the enumeration literal is declared by

package PACK1.PACK2 return true else return

S-- false

-- set globals:

-- none

function IS ENUM IN THISPACKAGE

(ENUM STRING;

V PAKI : STRING;
PAK2 : STRING)
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return BOOLEAN is

.4 ENUMDES DDLDEFINITIONS.ACCESSENUMLITDESCRIPTOR :

DDLVARIABLES.FIRSTENUMLIT;
ENUMFULL DDLDEFINITIONS.ACCESSFULLENUMLITDESCRIPTOR;

PAKNAME STRING (1..250);
PAKLEN NATURAL;

begin
BUILDFULLPACKAGE (PAKI, PAK2, PAKNAME, PAKLEN);
while ENUMDES /= null loop

if ENUM = STRING (ENUMDES.NAME.all) then

ENUMFULL := ENUMDES.FIRSTFULLENUMLIT;
while ENUMFUJLL /= null loop

if PAKNAME (1..PAKLEN) = STRING
(ENUMFULL.TYPEIS.FULLNAME.FULLPACKAGENAME.all) then

return TRUE;
end if;

ENUMFULL := ENUMFULL.NEXTLIT;
Lend loop;

end if;
ENUMDES := ENUMDES.NEXT ENUMLIT;

end loop;
return FALSE;

end ISENUMINTHISPACKAGE;

--- IS-VARIABLEIN-ONE_USED_PACKAGES - if the variable is declared in exactly

st gone used package return true else return

false
-set globals:

none

function ISVARIABLE IN ONEUSEDPACKAGE

(VAR : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR)

return BOOLEAN is

VARDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

DDLVARIABLES.FIRSTVARIABLE;

COUNT NATURAL :f 0;
USED DDLDEFINITIONS.ACCESSUSEDPACKAGEDESCRIPTOR;

begin
while VARDES /= null loop

if VAR.NAME.all = VARDES.FULLNAME.NAME.all then
USED := EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRSTUSED;

while USED /= null loop
if VAR.FULLPACKAGENAME.all = USED.NAME.all thenI COUNT :=COUNT + 1;
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end if;
USED :f USED.NEXTUSED;

end loop;

end if;
VARDES := VARDES.NEXTTYPE;

end loop;

if COUNT = 1 then
return TRUE;

else

return FALSE;
end if;

*end ISVARIABLEINONEUSEDPACKAGE;

-- ISVARIABLEINTHISPACKAGE - if the variable is declared by package

PACK return true else return false
-- set globals:

-- GLOBALFULLNAMEDES - variable

function ISVARIABLEINTHISPACKAGE

(VAR : STRING;
PAK STRING)
return BOOLEAN is

VPPRDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
DDLVARIABLES.FIRSTVARIABLE;

begin

GLOBALFULLNAMEDES := null;
while VARDES /= null loop

if VAR = STRING (VAR DES.FULLNAME.NAME.all) and
PAK = STRING (VARDES.FULLNAME.FULLPACKAGENAME.all) then
GLOBALFULLNAMEDES :- VARDES.FULLNAME;
return TRUE;

end if;
VARDES := VARDES.NEXTTYPE;

end loop;

return FALSE;
end ISVARIABLEINTHISPACKAGE;

-- FINDENUM DES - given a string return the enum lit descriptor if there
-- is one or else null

-- set globals:

-- none

function FINDENUMDES
(ENUMLIT : STRING)
return DDLDEFINITIONS.ACCESSENUMLITDESCRIPTOR is
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ENUMDES DDLDEFINITIONS.ACCESSENUMLITDESCRIPTOR
" DDLVARIABLES.FIRSTENUMLIT;

begin

while ENUM DES /= null loop

if ENUMLIT = STRING (ENUMDES.NAME.all) then
return ENUMDES;

end if;
A ENUMDES := ENUMDES.NEXTENUMLIT;

end loop;

return null;
end FINDENUMDES;

-- BUILDENUMTYPELIST - start with the enumeration literal and find the
-- enumlitdescriptor, if not found return -1, then
-- ,build a list of all of the full enumlitdescriptors

-- that are visible considering the two possible
-- package names and return the number of them
-- set globals:

-- GLOBALENUMTYPELIST - null if found none or the list if we
-- found one or more

function BUILDENUMTYPELIST
(ENUMLIT STRING;

.5' * PAKI : STRING;
PAK2 STRING)

return INTEGER is

ENUMDES DDLDEFINITIONS.ACCESSENUMLITDESCRIPTOR;

COUNT : INTEGER;
ENUMFULL DDLDEFINITIONS.ACCESSFULLENUMLITDESCRIPTOR;
USED DDLDEFINITIONS.ACCESSUSEDPACKAGEDESCRIPTOR;

", FULLPAK : STRING (1..250);

e'. FULLPAKLEN NATURAL;

begin
COUNT := -1;

ENUM DES :- FIND ENUM DES (ENUM LIT);

if ENUMDES = null then
return COUNT;-L end if;

COUNT := 0;
8, BUILDFULLPACKAGE (PAKI, PAK2, FULLPAK, FULL_PAR LEN);

GLOBALENUMTYPELIST := ENUMERATION.TYPELISTCREATOR;

ENUMFULL ENUMDES.FIRSTFULLENUMLIT;
while ENUM FULL /= null loop

"s if FULLPAKLEN > 0 and then

FULLPAK (1..FULLPAKLEN) = STRING
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(ENUMFULL.TYPEIS.FULLNAME.FULLPACKAGENAME.all) then
* ENUMERATION.TYPEGOESONLIST (ENUMFULL.TYPEIS.FULLNAME,

GLOBALENUMTYPE LIST);
COUNT COUNT + 1;

else
USED EXTRADEFINITIONS.CURRENTSCHEMAUNIT.FIRSTUSED;
while USED /= null loop

if LIBRARYUNITNAMESTRING(USED.NAME.all)=

ENUMFULL.TYPEIS.FULLNAME.SCHEMAUNIT.NAME.all then
ENUMERATION.TYPEGOESON LIST (ENUM_FULL.TYPEIS.FULLNAME,,

GLOBALENUMTYPELIST);
COUNT :=COUNT + 1;

end if;
USED := USED.NEXTUSED;

end loop;
end if;
ENUMFULL :=ENUMFULL.NEXTLIT;

ZP end loop;
return COUNT;

end BUILDENUMTYPELIST;

-FINDTYPE DES - given a string that may be a type name return the
-- full -name_descriptor for a type if it's unamrbigous,
-- else return null. Set duplicated if it's ambigous

-- set globals:
-duplicated - false if found no more than one
-global-full-name-des - for type or null

function FINDTYPEDES
(TYPE-NAME : STRING)
return BOOLEAN is

TYPEDES :DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

DDLVARIABLES.FIRSTTYPE;
USED :DDLDEFINITIONS.ACCESSUSEDPACKAGEDESCRIPTOR;

begin
DUPLICATED :=FALSE;
GLOBAL_-FULLNAMEDES :- null;
while TYPEDES I-null loop

if TYPENAME =STRING (TYPEDES.FULLNAME.NAME.all) then
USED := EXTRA_-DEFINITIONS.CURRENTSCHEMAUNIT.FIRSTUSED;
while USED /- null loop

if USED.NAME.all = TYPEDES.FULLNAME.FULLPACKAGENAME.all then
if GLOBALFULLNAMEDES =null then
GLOBALFULLNAMEDES :TYPEDES.FULLNAME;

else

GLOBALFULLNAMEDES :=null;1.249 package nameb.ada
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DUPLICATED : TRUE;
return FALSE;

end if;
end if;

* USED := USED.NEXT_USED;
end loop;

end if;
TYPEDES := TYPEDES.NEXT_TYPE;

end loop;

if GLOBALFULLNAMEDES /= null then
return TRUE;

else
return FALSE;

%*end if;
'end FINDTYPEDES;

--++++++++++ 5

-- FINDVARIABLEDES - given a string that may be a variable name return the

-- fullnamedescriptor for a variable if it's unambigous,
-- else return null. Set duplicated if it's ambigous
-- set globals:

-- duplicated - false if found no more than one

-- globalfullnamedes - for variable or null

-- variable if there is one or else null

function FINDVARIABLEDES

(VARIABLE : STRING)
return BOOLEAN is

VARDES : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR :

DDLVARIABLES.FIRSTVARIABLE;
USED : DDLDEFINITIONS.ACCESSUSEDPACKAGEDESCRIPTOR;

begin

* DUPLICATED := FALSE;

GLOBALFULLNAMEDES := null;
while VARDES /= null loop

if VARIABLE = STRING (VARDES.FULLNAME.NAME.all) then

USED := EXTRA DEFINITIONS.CURRENTSCHEMAUNIT.FIRST_USED;
while USED /= null loop

if USED.NAME.all = VARDES.FULLNAME.FULLPACKAGENAME.all then
if GLOBALFULLNAMEDES = null then

GLOBALFULLNAMEDES : VARDES.FULLNAME;
else

DUPLICATED := TRUE;

GLOBALFULLNAMEDES := null;
return FALSE;

end if;
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end if;
USED := USED.NEXTUSED;

end loop;
end if;
VAR DER :- VARDES.NEXTTYPE;

end loop;
if GLOBALFULLNAMEDES /= null then

return TRUE;
else

return FALSE;
end if;

*end FINDVARIABLEDES;

-- COLUMNNONENONE - see if we have a one part column name

function COLUMNNONENONE
(COLUMN STRING)
return BOOLEAN is

begin
if ISCOLUMN IN ONEFROMCLAUSETABLE (COLUMN) then
INFORMATIONOFUNQUALIFIEDCOLUMN.UNQUALIFIEDCOLUMN :

VGLOBALFULLNAMEDES;
if ISPACKAGEWITHED (COLUMN) then --

NAME-ERROR ("Column name may not be the same as any " &
"withed package name");

elsif.PARMRESTRICTSO = ISPROGRAMVALUE then
NAMEERROR ("Program value required - column name found");

telsif PARMRESTRICTSO = ISPROGRAMVARIABLE then
NAME ERROR ("Program variable required - column name found");

else
WHAT KIND :- OF_UNQUALIFIEDCOLUMN;
return TRUE;

end if;
else

if DUPLICATED then
NAME ERROR ("Column name defined in more than one table");

end if;
return FALSE;

end if;
end COLUMNNONENONE;

ENUM NONE NONE - see if we have a one part enumeration literal

function ENUMNONENONE
(ENUMLIT STRING)
return BOOLEAN is
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COUNT INTEGER;

begin

COUNT BUILDENUMTYPELIST (ENUM LIT, "", "");

INFORMATIONOFENUMERATIONLITERAL.ENUMERATIONTYPELIST
GLOBALENUMTYPE_LIST;

if COUNT < 0 then
return FALSE;

elsif COUNT = 0 then
return FALSE;
--NAMEERROR ("Enumeration literal is not visible from here");

elsif ANYCORRELATION NAME (ENUMLIT) then
NAMEERROR ("Enumeration literal may not be the same as " &

"any correlation name");
elsif ANYVARIABLEFROMUSEDPACKAGES (ENUMLIT) then

-. * NAMEERROR ("Enumeration literal may not be the same as " &
"a variable name from any used package");

elsif PAMiRESTRICTSO = ISCOLUMNSPECIFICATION then
__ NAMEERROR ("Column specification required - enumeration literal found");

* elsif PARMRESTRICTSO = ISCOLUMNNAME then
f. NAMEERROR ("Column name required - enumeration literal found");

-isif PARMRESTRICTSO = ISPROGRAMVARIABLE then
NAMEERROR ("Program variable required - enumeration literal found");

else
WHATKIND := OFENUMERATIONLITERAL;
return TRUE;

end if;
end ENUMNONENONE;

-- TYPENONENONE - see if we have a one part type name

function TYPE NONE NONE
(TYPE NAME : STRING)
return BOOLEAN is

begin
if FINDTYPEDES (TYPE-NAME) then
INFORMATIONOFPROGRAMTYPE.PROGRAMTYPE GLOBALFULLNAMEDES;
if not ISTYPEINONEUSEDPACKAGE

(INFORMATIONOFPROGRAMTYPE.PROGRAMTYPE) then
NAMEERROR ("Type name may be declared in only one used package");

elsif IS PACKAGEWITHED (TYPE NAME) then
NAMEERROR ("Type name may not be the same as" &

any withed package name");
elsif ANYCORRELATIONNAME (TYPE-NAME) then
NAMEERROR ("Type name may not be the same as any correlation name");

* elsif not ISTYPEINTENUMFLOAT OR STRING
(INFORMATIONOFPROGRAMTYPE.PROGRAMTYPE) then
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-'S NAME_ERROR ("Type of integer, enumeration, floating point " &

"or string required");
elsif PARMRESTRICTSO = ISCOLUMNSPECIFICATION then
NAMEERROR ("Column specification required - type found");

elsif PARMRESTRICTSO = ISCOLUMNNAME then
NAMEERROR ("Column name required - type found");

elsif (PARMRESTRICTSO = ISPROGRAMVARIABLE and
not PARMALLOWTYPECONVERSION) or
(PARM RESTRICTSO = ISPROGRAMVARIABLE and
PARMALLOWTYPECONVERSION and not TYPEQUALIFICATION) then

NAMEERROR ("Program variable required - type found");

else
WHATKIND := OFPROGRAMTYPE;

return TRUE;
end if;

else

if DUPLICATED then
NAMEERROR ("Type is ambigous - qualification required");

6- end if;

return FALSE;
end if;

end TYPE NONE NONE;
- - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- VARIABLENONENONE - see if we have a one part variable name

function VARIABLENONENONE

(VAR :STRING)
return BOOLEAN is

begin

if FINDVARIABLEDES (VAR) then
INFORMATIONOFVARIABLE.VARIABLETYPE GLOBALFULLNAME_DES;
if not ISVARIABLEINONEUSEDPACKAGE

(INFORMATIONOFVARIABLE.VARIABLETYPE) then

NAMEERROR ("Variable names may be declared in only one used package");
elsif ISPACKAGEWITHED (VAR) then
NAMEERROR ("Variable name may not be the same as" &

"any withed package name");
elsif ANYCORRELATIONNAME (VAR) then
NAMEERROR ("Variable name may not be the same as " &

'.- "any correlation name");

9! elsif PARMRESTRICTSO = ISCOLUMNSPECIFICATION then
NAME_ERROR ("Column specification required - variable found");

elsif PARM_RESTRICTSO = ISCOLUMNNAME then

NAMEERROR ("Column name required - variable found");
else

WHAT KIND := OF VARIABLE;

return TRUE;
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end if;
else

if DUPLICATED then
NAMEERROR ("Variable name is ambigous - qualification required");

end if;
return FALSE;

end if;
" end VARIABLENONENONE;

-- CORRELATIONCOLUMNNAME - see if we have a one part correlation name

function CORRELATION COLUMN NONE
(CORRELATION STRING;
COLUMN STRING)

return BOOLEAN is

begin
if ISCORRELATIONINFROMCLAUSE (CORRELATION) then
INFORMATION OF CORRELATED COLUMN.CORRELATION NAME

GLOBALCORRELATIONENTRY;
if ISCOLUMNINTHISCORRELATION TABLE (COLUMN,

INFORMATIONOFCORRELATEDCOLUMN.CORRELATIONNAME) then
INFORMATIONOFCORRELATEDCOLUMN.CORRELATEDCOLUMN

GLOBALFULLNAMEDES;
if PARMRESTRICTSO = ISCOLUMNNAME then
NAMEERROR ("Column name required - correlated column name found");

elsif PARMRESTRICTSO = ISPROGRAMVALUE then
NAMEERROR ("Program value required - correlated column name found");

elsif PARMRESTRICTSO = ISPROGRAMVARIABLE then
NAMEERROR ("Program variable required - " &

"correlated column name found");
else
WHATKIND := OFCORRELATEDCOLUMN;
return TRUE;

*end if;
else
NAMEERROR ("Column is not in table specified by correlation name");

end if;L else
return FALSE;

end if;

end CORRELATIONCOLUMNNONE;
.-++++++++++ 6

.-- PACKAGETYPENONE - see if we have a two part package-type name

function PACKAGETYPENONE
(PAKNAME STRING;
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TYPENAME STRING)
return BOOLEAN is

begin
if ISTYPEINTHISPACKAGE (TYPE NAME, PAK NAME, "") then

46 INFORMATIONOFPROGRAMTYPE.PROGRAMTYPE := GLOBALFULLNAMEDES;
if not ISPACKAGEWITHED (PAK-NAME) then
return FALSE;

- --NAMEERROR ("Qualified type is not visible - package is not withed");
elsif ANYCORRELATIONNAME (PAK-NAME) then

NAME ERROR ("Package name may not be the same as " &
"any correlation name");

elsif not ISTYPEINTENUMFLOATORSTRING

(INFORMATIONOFPROGRAMTYPE.PROGRAMTYPE) then
NAME-ERROR ("Type of integer, enumeration, floating point " &

"or string required");
elsif PARMRESTRICTSO = ISCOLUMNSPECIFICATION then

NAMEERROR ("Column specification required - qualified type found");
elsif PARMRESTRICTSO = ISCOLUMNNAME then

NAMEERROR ("Column name required - qualified type found");
elsif PARMRESTRICTSO = ISPROGRAMVARIABLE and

not PARMALLOWTYPECONVERSION then
NAMEERROR ("Program variable required - qualified type found");

elsif PARMRESTRICTSO = ISPROGRAMVARIABLE and
PARMALLOWTYPECONVERSION and TYPEQUALIFICATION then

NAMEERROR ("Program variable required - qualified type found");
else

WHATKIND := OFPROGRAMTYPE;
return TRUE;

*end if;
else

return FALSE;
end if;

end PACKAGETYPENONE;

-- PACKAGEVARIABLENONE - see if we have a two part package-variable name

function PACKAGEVARIABLENONE

(PAKNAME STRING;
VARIABLE STRING)
return BOOLEAN is

begin
if ISVARIABLEINTHISPACKAGE (VARIABLE, PAK-NAME) then

INFORMATION OF VARIABLE.VARIABLETYPE := GLOBALFULLNAMEDES;
if not ISPACKAGEWITHED (PAKNAME) then
return FALSE;
--NAMEERROR ("Variable is not visible - package not withed');
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elsif ANYCORRELATIONNAME (PAK NAME) then

NAMEERROR ("Package name may not be the same as " &
"any correlation name");

elsif PARM_RESTRICTSO = ISCOLUMNSPECIFICATION then
NAMEERROR ("Column specification required - " &

"qualified variable found");
elsif PARMRESTRICTSO = ISCOLUMNNAME then
NAMEERROR ("Column name required - qualified variable found");

else

WHAT KIND := OFVARIABLE;

return TRUE;
end if;

else

return FALSE;
end if;

end PACKAGEVARIABLENONE;

0 -- TABLECOLUMNNONE - see if we have a two part table-column name

function TABLECOLUMNNONE

(TABLE STRING;

COLUMN STRING)
return BOOLEAN is

begin
if ISTABLEINFROMCLAUSE (TABLE) then

INFORMATION OF QUALIFIEDCOLUMN.TABLE := GLOBALFULLNAMEDES;
if ISCOLUMNINTHISTABLE (COLUMN,

INFORMATIONOFQUALIFIEDCOLUMN.TABLE) then
INFORMATIONOFQUALIFIEDCOLUMN.QUALIFIEDCOLUMN

GLOBALFULLNAME_DES;
if ANYTYPEFROMUSEDPACKAGES (TABLE) then
NAME ERROR ("Table name cannot be the same as " &

"any type name from any used package");
elsif PARMRESTRICTSO = ISCOLUMNNAME then

4.jNAME_ERROR ("Unqualified column name required - "
"qualified column name found");

elsif PARMRESTRICTSO - ISPROGRAMVALUE then
NAMEERROR ("Program value required - qualified column name found");

elsif PARM RESTRICT SO - IS PROGRAM VARIABLE then
NAMEERROR ("Program variable required - " &

else"qualified column name found");
else

WHATKIND := OF_QUALIFIEDCOLUMN;

% return TRUE;
end if;

else
NAMEERROR ("Column is not in specified table");
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end if;
N, else

return FALSF;
end if;

end TABLE COLUMN NONE;
-- -- - --- - --- - - - - - - - - - - - - - - - - - - - - - - - - - -

-- CONVERTPACKAGETYPE - see if we have a three part convert to-package type

function CONVERTPACKAGETYPE
(CONVERTTO STRING;
PAKNAME STRING;
TYPENAME STRING)
return BOOLEAN is

ADASQLPAK : AS;

e. j" begin

if CONVERT-TO = "CONVERTTO" then
if ISTYPEINTHISPACKAGE (TYPE-NAME, PAKNAME, "") then
ADASQLPAK := STRINGNULL;

elsif ISTYPEINTHISPACKAGE (TYPE-NAME, PAKNAME, "ADASQL") then
ADA_SQL_PAK := STRINGADASQL;

else
NAME-ERROR ("Convertto function must specify a type");

end if;
% INFORMATIONOFCONVERTFUNCTION.CONVERTTOTYPE :f GLOBALFULLNAMEDES;

if not ISPACKAGEWITHED (PAK NAME) then
NAME-ERROR ("Type not visible - package not withed");

to elsif ISENUMINTHISPACKAGE (TYPE NAME, PAKNAME, ADASQL_PAK.all) then
NAME-ERROR ("Type name may not be the same as " &

"an enumeration literal in the same package");
elsif ANYCORRELATIONNAME (PAK-NAME) then
NAME-ERROR ("Package name may not be the same as " &

"any correlation name");
. elsif not ISTYPEINTENUMFLOAT OR STRING

(INFORMATION OF CONVERTFUNCTION.CONVERTTO TYPE) then
NAME-ERROR ("Type of integer, enumeration, floating point " &

"or string required");
elsif PARMRESTRICTSO - ISCOLUMNSPECIFICATION and

not PARMALLOWTYPECONVERSION then
NAME ERROR ("Column specification required - " &

"convert to function found");
elsif PARMRESTRICTSO = ISCOLUMNNAME then
NAME ERROR ("Column name required - convert to function found");

elsif PARM_RESTRICTSO = ISPROGRAMVALUE then
NAME ERROR ("Program value required - convert to function found");

elsif PARM _RESTRICTSO = ISPROGRAMVARIABLE then
NAME ERROR ("Program variable required - convert to function found");
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else
WHATKIND OFCONVERTFUNCTION;

return TRUE;
end if;

• J. else

return FALSE;
end if;

end CONVERTPACKAGETYPE;

-- PACKAGEADASQLENUM - see if we have a three part package-adasql-enumeration

function PACKAGE ADASQL ENUM
(PAKI STRING;
PAK2 STRING;

EN M STRING)
%' return BOOLEAN is

0 COUNT INTEGER;

begin
COUNT BUILDENUMTYPE_LIST (ENUM, PAKI, PAK2);
INFORMATIONOFENUMERATIONLITERAL.ENUMERATIONTYPELIST

GLOBALENUMTYPELIST;
if COUNT < 0 then

return FALSE;
* ' *~ elsif COUNT = 0 then

return FALSE;

--NAMEERROR ("Qualified enumeration literal not found");
elsif not ISPACKAGEWITHED (PAKI) then

return FALSE;
--NAMEERROR ("Enumeration literal not visible - package not withed");

V . elsif ANYCORRELATION-NAME (PAKI) then

NAMEERROR ("Package name may not be the same as any correlation name");
elsif ANYTYPEFROMTHISPACKAGE (ENUM, PAKI, PAK2) then
NAMEERROR ("Enumeration literal may not be the same as " &

"any type name from the same package");
elsif PARM RESTRICT SO = IS COLUMN SPECIFICATION then
NAMEERROR ("Column specification required - " &

"qualified enumeration literal found");
elsif PARMRESTRICTSO = ISCOLUMNNAME then
NAME_ERROR ("Column name required - " &

"qualified enumeration literal found");
elsif PARMRESTRICTSO = ISPROGRAMVARIABLE then
NAMEERROR ("Program variable required- " l d

"qualified enumeration literal found");
" telse

WHATKIND := OFENUMERATIONLITERAL;

return TRUE;
p."
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end if;
end PACKAGEADASQL_ENUM;

-- PACKAGEADASQL_TYPE - see if we have a three part package-adasql-type

function PACKAGEADASQL_TYPE
(PAKI STRING;

PAK2 STRING;
TYPENAME: STRING)
return BOOLEAN is

begin
if ISTYPEINTHISPACKAGE (TYPENAME, PAKI, PAK2) then

INFORMATION OF PROGRAM TYPE.PROGRAM TYPE := GLOBAL FULL NAME DES;
if not ISPACKAGEWITHED (PAKI) then
return FALSE;
--NAMEERROR ("Type not visible - package not withed");

elsif ANYCORRELATIONNAME (PAKi) then
NAME ERROR ("Package name may not be the same as " &

"any correlation name");
pelsif ANYENUMLITFROMTHISPACKAGE (TYPENAME, PAKI, PAK2) then

NAME-ERROR ("Type name may not be the same as " &
"an enumeration literal in the same package");

elsif not ISTYPEINTENUMFLOATORSTRING
(INFORMATIONOFPROGRAMTYPE.PROGRAMTYPE) then

NAME-ERROR ("Type of integer, enumeration, floating point " &
"or string required");

elsif PARMRESTRICTSO = ISCOLUMNSPECIFICATION then
NAME-ERROR ("Column specification required - qualified type found");

elsif PARMRESTRICTSO = ISCOLUMNNAME then
NAME-ERROR ("Column name required - qualified type found");

elsif PARMRESTRICTSO = ISPROGRAMVARIABLE and
not PARMALLOWTYPECONVERSION then

NAME ERROR ("Program variable required - qualified type found");
4 elsif PARMRESTRICTSO = ISPROGRAMVARIABLE and
O PARMALLOWTYPECONVERSION and TYPE_QUALIFICATION then

NAME ERROR ("Program variable required - type qualification found");
elseIL WHAT KIND :- OFPROGRAMTYPE;

. return TRUE;

end if;
else

return FALSE;
end if;

end PACKAGEADASQL_TYPE;
-- ++++++++++ 7

function ATCURRENTINPUTPOINT
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(SCOPE FROMCLAUSE.INFORMATION;
RESTRICTSO KINDRESTRICTION;
THISSCOPEONLY BOOLEAN;
ALLOW TYPE CONVERSION BOOLEAN;

REPORTERRORS BOOLEAN := TRUE)

return INFORMATION is

PARTSCOUNT NATURAL := 0;

PART_1 STRING (1..250) (others => '

PART_1_LEN NATURAL := 0;

PART_2 STRING (1..250) := (others => '

PART_2_LEN NATURAL := 0;
PART_3 STRING (1..250) (others => '

PART 3 LEN NATURAL 0;

TOKENCOUNT POSITIVE 1;

begin

PARM SCOPE SCOPE;

PARMRESTRICT SO RESTRICT SO;
PARM-THISSCOPEONLY THISSCOPEONLY;

PARM-ALLOWTYPE-CONVERSION ALLOWTYPE-CONVERSION;

PARM -REPORT ERRORS = REPORTERRORS;

TOKEN := LEXICAL ANALYZER.FIRST LOOK AHEAD TOKEN;

GETNAMEPARTS (PARTSCOUNT, PARTI, PARTI_LEN, PART_2, PART_2_LEN,
PART_3, PART_3_LEN, TYPEQUALIFICATION, TOKENCOUNT);

if PARTS COUNT = 1 then

if PARMRESTRICTSO = ISPROGRAMVALUE then
if ENUMNONENONE (PART_1 (1..PART_1LEN)) then
INFORMATIONOFENUMERATIONLITERAL.NUMBEROFTOKENS := TOKENCOUNT;

return INFORMATIONOFENUMERATIONLITERAL;
end if;

end if;
if COLUMNNONENONE (PART_1 (1..PARTI_LEN)) then
INFORMATIONOFUNQUALIFIEDCOLUMN.NUMBEROFTOKENS : TOKENCOUNT;

return INFORMATIONOFUNQUALIFIEDCOLUMN;
elsif ENUM NONENONE (PARTI (1..PART_1_LEN)) then
INFORMATIONOFENUMERATIONLITERAL.NUMBEROFTOKENS : TOKENCOUNT;

return INFORMATIONOFENUMERATIONLITERAL;

elsif TYPENONENONE (PART 1 (I..PART_1LEN)) then
INFORMATION OF PROGRAMTYPE.NUMBER OF TOKENS := TOKENCOUNT;

return INFORMATION OF PROGRAMTYPE;
elsif VARIABLENONENONE (PART 1 (1..PART_1_LEN)) then

INFORMATIONOFVARIABLE.NUMBEROFTOKENS := TOKENCOUNT;
return INFORMATIONOFVARIABLE;

end if;
elsif PARTSCOUNT = 2 then

*it CORRELATIONCOLUMNNONE (PART_1 (1..PART_I_LEN),
PART_2 (I..PART_2_LEN)) then

INFORMATIONOFCORRELATEDCOLUMN.NUMBEROFTOKENS := TOKENCOUNT;
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return INFORMATION OF CORRELATEDCOLUMN;
elsif PACKAGETYPENONE (PART_1 (1..PART_1_LEN),PART 2 (1..PART_2_LEN)) then

INFORMATIONOFPROGRAMTYPE.NUMBEROFTOKENS :- TOKENCOUNT;
return INFORMATION OF PROGRAMTYPE;

elsif PACKAGEVARIABLENONE (PART_1 (1..PARTILEN),

PART_2 (..PART_2_LEN)) then
INFORMATION OF VARIABLE.NUMBER OF TOKENS := TOKENCOUNT;
return INFORMATION OF VARIABLE;

elsif TABLECOLUMNNONE (PART_1 (1..PART_1_LEN),
PART_2 (1..PART 2 LEN)) then

INFORMATIONOFQUALIFIEDCOLUMN.NUMBEROFTOKENS := TOKENCOUNT;
return INFORMATIONOFQUALIFIEDCOLUMN;

end if;

elsif PARTSCOUNT = 3 then
if CONVERTPACKAGETYPE (PART_1 (1..PART_1 LEN),

PART 2 (I..PART_2_LEN),
PART_3 (I..PART_3_LEN)) then

INFORMATION OF CONVERTFUNCTION.NUMBEROFTOKENS :- TOKENCOUNT;
return INFORMATION OF CONVERTFUNCTION;

elsif PACKAGEADASQLENUM (PART 1 (1..PART_1 LEN),

PART_2 (I..PART_2_LEN),
WPART_3 (1..PART_3_LEN)) then

INFORMATIONOFENUMERATIONLITERAL.NUMBEROFTOKENS := TOKENCOUNT;
return INFORMATIONOFENUMERATIONLITERAL;

elsif PACKAGE ADASQL TYPE (PART 1 (1..PART_1_LEN),
PART_2 (1..PART_2_LEN),
PART_3 (1..PART_3 LEN)) then

INFORMATION OF PROGRAM TYPE. NUMBER OF TOKENS := TOKEN COUNT;
return INFORMATIONOFPROGRAMTYPE;

end if;
1. end if;

NAMEERROR ("Identifier has no valid meaning in this context");
end AT CURRENT INPUT POINT;

end NAME;

3.11.64 package semans.ada

-- semans.ada - miscellaneous routines for semantic processing

with ADASQL_FUNCTIONDEFINITIONS, DDLDEFINITIONS, GENERATEDFUNCTIONS,

LEXICALANALYZER, RESULT, SELEC;
package SEMANTICALLY is

type LOCATIONRESTRICTION is ( ADA VALUE , PROGRAM VALUE , ANYVALUE );

type SQL OPERATIONS is array ( LEXICAL ANALYZER.DELIMITER KIND ) of
ADA_SQL_FUNCTIONDEFINITIONS.SQLOPERATION;
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ADASQLFUNCTIONDEFINITIONS.O_-NULLOP, AMPERSAND
ADASQLFUNCTIONDEFINITIONS.ONULLOP, -- APOSTROPHE
ADASQLFUNCTIONDEFINITIONS.O_-NULLOP, -- LEFTPARENTHESIS
ADA_-SQL _FUNCTIONDEFINITIONS.ONULLOP, EIGHTPARENTHESIS
ADA,_SQL _FUNCTIONDEFINITIONS.OTIMES, -- STAR
ADASQLFUNCTIONDEFINITIONS.OPLUS, -- PLUS
ADASQLFUNCTIONDEFINITIONS.O_-NULLOP, COMMA
ADASQL_-FUNCTIONDEFINITIONS.OMINUS, -- HYPHEN
ADASQLFUNCTIONDEFINITIONS.O_-NULLOP, DOT
ADASQLFUNCTIONDEFINITIONS.O DIVIDE, -- SLASH
ADASQL_FUNCTIONDEFINITIONS.ONULL_-OP, COLON
ADASQL_FUNCTIONDEFINITIONS.ONULL_OP, SEMICOLON
ADASQLFUNCTIONDEFINITIONS.OLT, -- LESSTHAN
ADASQLFUNCTIONDEFINITIONS.O_-NULLOP, -- EQUAL
ADASQLFUNCTIONDEFINITIONS.O-GT, -- GREATERTHAN
ADASQLFUNCTIONDEFINITIONS.O_-NULL_-OP, -- VERTICALBAR
ADASQLFUNCTIONDEFINITIONS.ONULLOP, ARROW

*ADA_SQL_FUNCTIONDEFINITIONS.O_-NULLOP, DOUBLEDOT
ADASQLFUNCTIONDEFINITIONS.ONULLOP, DOUBLESTAR
ADASQLFUNCTIONDEFINITIONS.O_-NULL_-OP, ASSIGNMENT
ADASQLFUNCTIONDEFINITIONS.ONULLOP, -- INEQUALITY
ADASQLFUNCTIONDEFINITIONS.OGE, -- GREATERTHANOREQUAL
ADASQLFUNCTIONDEFINITIONS.OLE, -- LESSTHANOREQUAL
ADASQLFUNCTIONDEFINITIONS.ONULL_-OP, -- LEFTLABELBRACKET
ADA_-SQL_FUNCTIONDEFINITIONS.ONULLOP, - RIGHTLABELBRACKET
ADASQLFUNCTIONDEFINITIONS.ONULLOP ) -- BOX

-SEMANTICALLY.VALIDATECOMPARABLEOPERANDS combines the types of two
-operands (LEFT and RIGHT) and returns the combined type ("most known and
-database-ish") in RETURNTYPE. If the types are not comparable, a semantic
-error is printed for the given TOKEN, and the right type is returned as the
-RETURN-TYPE (which is hopefully good enough to continue processing with).
-The status of the comparability check is returned as COMPARABLE.

procedure VALIDATECOMPARABLEOPERANDS
*(TOKEN in LEXICALANALYZER.LEXICALTOKEN;

LEFT,
RIGHT in RESULT.DESCRIPTOR;

'VRETURNTYPE out RESULT.DESCRIPTOR;
COMPARABLE out RESULT.COMPARABILITY )

* procedure VALIDATECOMPARABLEOPERANDS
TOKEN in LEXICALANALYZER.LEXICALTOKEN;
LEFT in DDL_-DEFINITIONS.ACCESSTYPEDESCRIPTOR;
RIGHT in RESULT.DESCRIPTOR;
RETURNTYPE out RESULT.DESCRIPTOR;

COMPARABLE out RESULT.COMPARABILITY )

-SEMANTICALLY.VALIDATEDATABASEVALUEUSED prints an error message for the
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-- given TOKEN if the SAWDATABASEVALUE flag is not TRUE.

procedure VALIDATEDATABASEVALUEUSED
TOKEN LEXICALANALYZER.LEXICALTOKEN;

SAWDATABASEVALUE BOOLEAN );

, -SEMANTICALLY.STRONGLYTYPE returns the ACCESSTYPEDESCRIPTOR corresponding
-- to the (possibly unknown) given RETURN TYPE. The appropriate STANDARD
-- types are used for unknown types; null is returned for unknown enumeration
-- types, and is caught at the point of error, so that it will not propagate
-- upwards through routine returns and cause additional errors.

function STRONGLY-TYPE ( RETURNTYPE : RESULT.DESCRIPTOR

return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

-- SEMANTICALLY.VALIDATESTRONGLYTYPED behaves the same as SEMANTICALLY.-
-- STRONGLYTYPE, except that it reports a semantic error message for an

/ -- unknown enumeration type.

function VALIDATE STRONGLY TYPED
TOKEN in LEXICALANALYZER.LEXICALTOKEN;

RETURNTYPE in RESULT.DESCRIPTOR
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

V_ -- SEMANTICALLY.MAKEBINARYOPERATION generates the appropriate binary

-- OPERATION, returning the given RESULT KIND. The operands are strongly
-- typed with type STRONGTYPE, and are either program or database values
-- according to LEFTPARAMETER and RIGHTPARAMETER.

V0 procedure MAKEBINARYOPERATION

OPERATION ADASQLFUNCTIONDEFINITIONS.SQLOPERATION;
- STRONGTYPE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

LEFTPARAMETER,
RIGHTPARAMETER RESULT.DESCRIPTOR;

RESULTKIND GENERATEDFUNCTIONS.OPERANDKIND );

-- SEMANTICALLY.GETSELECTWORD sets SELECTSEEN to TRUE if the given token is
-- a select word, otherwise sets SELECTSEEN to FALSE. If SELECTSEEN, then
-- SELECTTYPE indicates the particular select word used.

procedure GET SELECT WORD
( TOKEN in LEXICALANALYZER.LEXICALTOKEN;

USELECTSEEN out BOOLEAN;
SELECTTYPE out SELEC.ROUTINE NAME );

5.

end SEMANTICALLY;

3.11.65 package semanb.ada

-- semanb.ada - miscellaneous routines for semantic processing

5,
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with DDLDEFINITIONS, GENERATEDFUNCTIONS, LEXICALANALYZER, PREDEFINEDTYPE,
RESULT;
use DDLDEFINITIONS, GENERATEDFUNCTIONS, LEXICALANALYZER, RESULT;

package body SEMANTICALLY is

- procedure VALIDATECOMPARABLEOPERANDS
TOKEN in LEXICALANALYZER.LEXICALTOKEN;
LEFT,
RIGHT in RESULT.DESCRIPTOR;
RETURNTYPE out RESULT.DESCRIPTOR;
COMPARABLE out RESULT.COMPARABILITY ) is

OURCOMPARABLE : RESULT.COMPARABILITY;
begin

". . RESULT.COMBINEDTYPE ( LEFT , RIGHT , RETURNTYPE , OURCOMPARABLE );
COMPARABLE := OURCOMPARABLE;
if OURCOMPARABLE = RESULT. ISNOTCOMPARABLE then
LEXICAL ANALYZER.REPORT SEMANTIC ERROR

TOKEN , "Operands not comparable" );
* RETURNTYPE := RIGHT;

end if;
end VALIDATECOMPARABLEOPERANDS;

procedure VALIDATECOMPARABLEOPERANDS
TOKEN in LEXICALANALYZER.LEXICALTOKEN;
LEFT in DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
RIGHT in RESULT.DESCRIPTOR;
RETURNTYPE out RESULT.DESCRIPTOR;
COMPARABLE out RESULT.COMPARABILITY ) is

OURCOMPARABLE : RESULT.COMPARABILITY;
begin

RESULT.COMBINED_TYPE ( LEFT , RIGHT , RETURNTYPE , OURCOMPARABLE );
" COMPARABLE := OUR COMPARABLE;

if OURCOMPARABLE = RESULT.ISNOTCOMPARABLE then
LEXICALANALYZER.REPORTSEMANTICERROR

- ( TOKEN , "Operands not comparable" );
RETURNTYPE := RIGHT;

end if;
end VALIDATECOMPARABLEOPERANDS;

.A procedure VALIDATEDATABASEVALUEUSED

TOKEN : LEXICALANALYZER.LEXICALTOKEN;
SAWDATABASEVALUE : BOOLEAN ) is

begin
'if not SAWDATABASEVALUE then

LEXICALANALYZER.REPORTSEMANTICERROR
TOKEN , "Operand from database required" );

end if;
end VALIDATEDATABASEVALUEUSED;
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function STRONGLY_-TYPE ( RETURNTYPE RESULT.DESCRIPTOR
return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is

begin
if RETURNTYPE.TYPEIS = RESULT.ISKNOWN then
return RETURNTYPE.KNOWNTYPE;

else
case RETURNTYPE.UNKNOWNTYPE.CLASS is
when DDLDEFINITIONS.INTEGER ->

return PREDEFINEDTYPE. STANDARD. INTEGER;
when DDLDEFINITIONS.FLOAT =>

return PREDEFINEDTYPE. STANDARD .FLOAT;
when DDLDEFINITIONS.STRING =>

return PREDEFINEDTYPE. STANDARD. STRING;
when others =>

return null;

end case;
end if;

* end STRONGLY-TYPE;

function VALIDATESTRONGLYTYPED
TOKEN in LEXICALANALYZER.LEXICALTOKEN;
RETURNTYPE in RESULT.DESCRIPTOR

return DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR is
T :DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR

STRONGLY-TYPE ( RETURNTYPE )
begin

if T = null then
LEXICALANALYZER.REPORTSEMANTICERROR

(TOKEN , "Type of enumeration operand(s) is ambiguous" )
end if;
return T;

end VALIDATESTRONGLYTYPED;

function PARAMETER-KIND ( PARAMETER :RESULT.DESCRIPTOR
return GENERATEDFUNCTIONS.OPERANDKIND is

begin
if PARAMETER.LOCATION = RESULT.INDATABASE then

return GENERATEDFUNCTIONS.OTYPEDSQLOBJECT;
else

return GENERATEDFUNCTIONS.OUSERTYPE;
end if;

end PARAMETERKIND;

procedure MAKEBINARYOPERATION
OPERATION ADASQLFUNCTIONDEFINITIONS.SQLOPERATION;
STRONGTYPE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
LEFTPARAMETER,

*RIGHTPARAMETER RESULT.DESCRIPTOR;
RESULTKIND GENERATEDFUNCTIONS.OPERANDKIND )is
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LEFTPARAMETERKIND GENERATEDFUNCTIONS.OPERANDKIND;
RIGHTPARAMETERKIND GENERATEDFUNCTIONS.OPERANDKIND;
RESULTTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

begin
LEFTPARAMETERKIND = PARAMETERKIND ( LEFTPARAMETER );
RIGHTPARAMETERKIND PARAMETERKIND ( RIGHTPARAMETER );
if RESULTKIND = GENERATEDFUNCTIONS.O_TYPEDSQL_OBJECT then
RESULTTYPE STRONGTYPE.FULLNAME;

else
RESULTTYPE null;

end if;
GENERATEDFUNCTIONS.ADDBINARYFUNCTION
( OPERATION , LEFTPARAMETERKIND , STRONGTYPE.FULLNAME

* .\ RIGHT PARAMETERKIND , STRONG TYPE.FULL NAME , RESULT KIND

RESULTTYPE );
end MAKEBINARYOPERATION;

procedure GET_SELECTWORD
. ( TOKEN in LEXICALANALYZER.LEXICALTOKEN;

IN SELECTSEEN out BOOLEAN;
. SELECT TYPE out SELEC.ROUTINENAME ) is

begin

if TOKEN.KIND = LEXICALANALYZER.IDENTIFIER then
begin
SELECTTYPE SELEC.ROUTINENAME'VALUE ( TOKEN.ID.all );
SELECTSEEN TRUE;

exception
when CONSTRAINTERROR => SELECTSEEN FALSE;

end;
else

SELECTSEEN := FALSE;
end if;

,.4 end GETSELECTWORD;

end SEMANTICALLY;

3.11.66 package posts.ada

-- posts.ada - produce generated package (specification and body).

package POST_PROCESS is

procedure GENERATEPACKAGE

(GENERATEDPACKAGEFILENAME in STRING);

end POSTPROCESS;
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3.11.67 package postb.ada

-- postb.ada - produce generated package (specification and body).

with TEXTPRINT, TEXT_IO, EXTRADEFINITIONS, WITHREQUIRED, UNQUALIFIEDNAME,

INDEXSUBTYPE, DATABASETYPE, QUALIFIEDNAME, CORRELATION, CONVERTTO,

CONVERTCOMPONENTTOCHARACTER, PROGRAMCONVERSION,
CONVERT CHARACTER TO COMPONENT, GENERATED FUNCTIONS, INDICATOR,
PREDEFINED, INTO, SELEC, LEXICALANALYZER;

use TEXTPRINT;
IN package body POSTPROCESS is

OUTPUTFILE : TEXTIO.FILETYPE;

procedure CREATEFILE
(FILENAME : in STRING) is

TEXTIO.CREATE (OUTPUTFILE, TEXTIO.OUTFILE, FILENAME);

exception
when others =>

LEXICALANALYZER.REPORTFATALERROR

("Unable to create generated package file: " & FILENAME);
end CREATEFILE;

procedure CLOSE FILE is

begin
TEXTIO.CLOSE (OUTPUTFILE);
TEXTIO.SETOUTPUT (TEXT_IO.STANDARDOUTPUT);

exception
when others =>

LEXICALANALYZER.REPORTFATALERROR

("Unable to close generated package file");

end CLOSEFILE;

procedure INITIALIZETEXTPRINT is
* LINE : TEXTPRINT.LINETYPE;

TEXTIO.SETOUTPUT (OUTPUT_FILE);

TEXTPRINT.CREATELINE (LINE, 80);

TEXTPRINT.SETLINE (LINE);
TEXTPRINT.SETCONTINUATIONINDENT (2);

6 TEXTPRINT.SETINDENT (0);

end INITIALIZETEXTPRINT;

. procedure GENERATEPACKAGESPECIFICATION is

begin
WITHREQUIRED.POSTPROCESSING;

SET INDENT (0);
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PRINT ("pragma ELABORATE (ADASQL_FUNCTIONS);");

PRINTLINE;

PRINT ("package )

PRINT (STRING(EXTRADEFINITIONS.CURRENTSCHEMAUNIT.NAME.all) &
_ADASQL");

PRINT (" is");
PRINTLINE;
BLANK_LINE;
SET INDENT (2);
PRINT ("use ADASQLFUNCTIONS.CONVERT;");
PRINTLINE;
BLANKLINE;
PRINT ("NOUPDATEERROR : exception renames");

" -PRINT (" ADASQLFUNCTIONS.NOUPDATEERROR;");

.~PRINTLINE;
PRINT ("NOTFOUNDERROR : exception renames");

.. gPRINT (" ADASQL_FUlCTIONS.NOTFOUNDERROR;");

PRINT LINE;
PRINT ("INTERNALERROR : exception renames");
PRINT (" ADASQLFUNCTIONS.INTERNALERROR;");

PRINTLINE;
PRINT ("UNIQUE ERROR : exception renames");

PRINT (" ADA SQLFUNCTIONS.UNIQUE_ERROR;");

PRINTLINE;
BLANKLINE;
PRINT ("procedure OPENDATABASE"); PRINT_LINE;
PRINT (" (DATABASENAME in STANDARD.STRING;"); PRINT LINE;

PRINT PASSWORD in STANDARD.STRING)"); PRINTLINE;

PRINT (" renames ADASQLFUNCTIONS.OPENDATABASE;"); PRINTLINE;

BLANKLINE;
PRINT ("procedure EXITDATABASE renames ADASQLFUNCTIONS.EXITDATABASE;");

PRINTLINE;
BLANKLINE;
PRINT ("package ADA SQL is");

PRINTLINE;

BLANKLINE;

UNQUALIFIEDNAME.POSTPROCESSING_l;
INDEXSUBTYPE.POSTPROCESSING;
DATABASETYPE.POSTPROCESSINGTOPRODUCETYPEDECLARATIONS;

DATABASETYPE.POSTPROCESSING TO PRODUCEUNQUALIFIEDUSECLAUSE;
QUALIFIEDNAME.POSTPROCESSING_1;

SET INDENT (2);

PRINT ("end ADA_SQL;");

.-?. PRINTLINE;

BLANK LINE;
DATABASETYPE.POSTPROCESSING TO PRODUCEQUALIFIEDUSE_CLAUSE;
QUALIFIEDNAME.POSTPROCESSING_2;

* UNQUALIFIEDNAME.POSTPROCESSING_2;
CORRELATION.NAME POST PROCESS;
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CONVERT TO.POSTPROCESSING;
CONVERTCOMPONENTTOCHARACTER. SPECPOSTPROCESSING;
PROGRAMCONVERSION.POSTPROCESSING;
CONVERTCHARACTERTOCOMPONENT.SPECPOSTPROCESSING;

GENERATEDFUNCTIONS.POSTPROCESSING;
INDICATOR. POST PROCESSING,

a PREDEFINED,TEXTPOSTPROCESSING_1;

INTO.POSTPROCESSING;

SELEC.POST_-PROCESSING_1;
SET-INDENT (2);
PRINT ("function KLTDGEFORVAXADABUG")
PRINT-LINE;
PRINT (" ( L :ADA_-SQL_FUNCTIONS.SQL_OBJECT ))

PRINTLINE;*

PRINT ("return ADA_SQL_FUNCTIONS.SQLOBJECT renames CONVERTR;");
PRINTLINE;
BLANK-LINE;

SETINDENT (0);

* PRINT ("end ");

PRINT (STRING(EXTRADEFINITIONS.CURRENTSCHEMINIT.NA4E.all) &

".ADA__SQL;");

PRINTLINE;
BLANK-LINE;

(W end GENERATEPACKAGESPECIFICATION;

procedure GENERATEPACKAGEBODY is

begin

-' SET-INDENT (0);

PRINT ("package body")

PRINT (STRING(EXTRADEFINITIONS.CURRENTSCHEMAUTNIT.NAME.all) &

ADA_-SQL");

PRINT ("is");
PRINT-LINE;
BLANKLINE;

CORRELATION.NAMEPOSTPROCESSKLUDGE;

* . CONVERTCOMPONENTTOCHARACTER.BODYPOSTPROCESSING;
* CONVERTCHARACTERTOCOMPONENT.BODYPOSTPROCESSING;

PREDEFINED.TEXT_-POST_-PROCESSING_2;
SELEC.POST_-PROCESSING_2;

SETINDENT (0);
PRINT ("end ");

PRINT (STRING(EXTRADEFINITIONS.CURRENTSCHEMAUNIT.NAME.all)&
f* "ADA_-SQL;");

PRINT-LINE;

end GENERATEPACKAGEBODY;

procedure GENERATE-PACKAGE

(GENERATEDPACKAGEFILENAME in STRING) is
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begin
CREATE-FILE (GENERATEDPACKAGEFILENAME);
INITIALIZETEXTPRINT;

GENERATEPACKAGESPECIFICATION;
AGENERATEPACKAGEBODY;

CLOSE-FILE;
end GENERATEPACKAGE;

end POSTPROCESS;

3.11.68 package syntacs.ada

-- syntacs.ada - miscellaneous syntactic processing routines

with LEXICALANALYZER, NAME;

a,.-., package SYNTACTICALLY is

-- SYNTACTICALLY.GOBBLENAME eats the tokens comprising a name (as defined in
S-- names.ada) given by its NAME.INFORMATION.

procedure GOBBLENAME (N NAME.INFORMATION );

-- SYNTACTICALLY.ISINTEGER returns TRUE or FALSE depending on whether the
-- given LEXICALTOKEN, which represents a NUMERICLITERAL, represents an
-- integer (no decimal point).

function ISINTEGER ( TOKEN : LEXICALANALYZER.LEXICAL_TOKEN
return BOOLEAN;

-- SYNTACTICALLY.ISDELIMITER returns TRUE iff the first look-ahead token is
-- the delimiter provided.

function ISDELIMITER (DELIM : LEXICALANALYZER.DELIMITERKIND

return BOOLEAN;

-- SYNTACTICALLY.ISIDENTIFIER returns TRUE iff the first look-ahead token is

-- an identifier.
function ISIDENTIFIER return BOOLEAN;

-- SYNTACTICALLY.ISRESERVEDWORD returns TRUE iff the first look-ahead token is

-- the reserved word provided.
function ISRESERVEDWORD (WORD : LEXICALANALYZER.RESERVEDWORDKIND)
return BOOLEAN;

-- SYNTACTICALLY.PROCESSDELIMITER makes sure that the given delimiter is the
-- NEXTTOKEN, reporting a syntax error if that is not so. (It gobbles the
-- token if OK.)

procedure PROCESSDELIMITER ( DELIM : LEXICALANALYZER.DELIMITERKIND );

-- SYNTACTICALLY.PROCESSRESERVEDWORD makes sure that the given reserved word
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-- is the NEXT_TOKEN, reporting a syntax error if that is not so. (It gobbles
-- the token if OK.)

procedure PROCESSRESERVEDWORD
WORD : LEXICALANALYZER.RESERVEDWORDKIND );

-- SYNTACTICALLY.PROCESSKEYWORD makes sure that the given identifier is the
-- NEXTTOKEN, reporting a syntax error if that is not so. (It gobbles the
-- token if OK.)

procedure PROCESSKEYWORD ( WORD : STRING );

-- SKIPSELECTCLAUSE naively skips over (1) a select word, (2) an opening
-- parenthesis, and (3) a select list. On call, the next token is (1), which
-- is known to be valid, since we dispatched here. (2) is validated, and the
-- RESTORESKIPPEDTOKENS pointer is left after (2). (3) is skipped by merely
-- searching for a semicolon or FROM -- a semicolon is an error, FROM ends the

- -- skip.

procedure SKIPSELECTCLAUSE;

end SYNTACTICALLY;

3.11.69 package syntacb.ada

-- syntacb.ada - miscellaneous syntactic processing routines

with LEXICALANALYZER, NAME;
use LEXICALANALYZER;

package body SYNTACTICALLY is

procedure GOBBLENAME ( N : NAME.INFORMATION ) is
4begin

for I in 1 .. N.NUMBEROFTOKENS loop
LEXICAL ANALYZER.EATNEXTTOKEN;

end loop;
end GOBBLENAME;

function ISINTEGER ( TOKEN : LEXICALANALYZER.LEXICALTOKEN
return BOOLEAN is

for I in TOKEN.IMAGE'RANGE loop

if TOKEN.IMAGE(I) = '.' then
return FALSE;

end if;
end loop;
return TRUE;

end ISINTEGER;

function ISDELIMITER (DELIM LEXICALANALYZER.DELIMITERKIND
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return BOOLEAN is
TOKEN : LEXICALANALYZER.LEXICALTOKEN :

LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
begin

if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then
TOKEN.DELIMITER = DELIM then

return TRUE;

Aend if;
return FALSE;

end ISDELIMITER;

function ISIDENTIFIER return BOOLEAN is
begin

- if LEXICALANALYZER.FIRSTLOOKAHEADTOKEN.KIND =

LEXICALANALYZER.IDENTIFIER then
return TRUE;

end if;
-return FALSE;

end ISIDENTIFIER;

function ISRESERVEDWORD (WORD LEXICAL ANALYZER.RESERVEDWORD KIND)
return BOOLEAN is
TOKEN : LEXICALANALYZER.LEXICALTOKEN

LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

begin
if TOKEN.KIND = LEXICALANALYZER.RESERVEDWORD and then

TOKEN.RESERVEDWORD = WORD then
return TRUE;

end if;

return FALSE;
end ISRESERVEDWORD;

"- ~procedure PROCESSKEYWORD ( WORD STRING ) is

TOKEN : LEXICALANALYZER.LEXICALTOKEN
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

begin
* if TOKEN.KIND /= LEXICALANALYZER.IDENTIFIER or else

TOKEN.ID.all /= WORD then

LEXICALANALYZER.REPORTSYNTAXERROR
TOKEN , "Expecting & WORD );

end if;
LEXICAL ANALYZER.EATNEXTTOKEN;

6' end PROCESS_KEYWORD;

"-A procedure PROCESSDELIMITER ( DELIM LEXICAL ANALYZER.DELIMITER KIND ) is
prcdr -RCS-DEIIE (_ _ i

TOKEN : LEXICALANALYZER.LEXICALTOKEN :=
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
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N> begin
if TOKEN.KIND /= LEXICALANALYZER.DELIMITER or else
TOKEN.DELIMITER /= DELIM then

LEXICALANALYZER.REPORTSYNTAXERROR
( TOKEN , "Expecting " & LEXICALANALYZER.DELIMITERKIND'IMAGE(DELIM) );

end if;
LEXICALANALYZER.EATNEXTTOKEN;

end PROCESSDELIMITER;

procedure PROCESS RESERVED WORD
WORD LEXICALANALYZER.RESERVEDWORDKIND ) is

TOKEN : LEXICALANALYZER.LEXICALTOKEN :=
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

begin
if TOKEN.KIND /= LEXICALANALYZER.RESERVEDWORD or else
TOKEN.RESERVEDWORD /= WORD then
declare

IMAGE : constant STRING
LEXICALANALYZER.RESERVEDWORDKIND'IMAGE ( WORD );

begin
LEXICALANALYZER.REPORTSYNTAXERROR

TOKEN , "Expecting " & IMAGE ( 3 IMAGE'LAST ) );

end;
end if;
LEXICALANALYZER.EATNEXTTOKEN;

end PROCESSRESERVEDWORD;

procedure SKIPSELECTCLAUSE is
TOKEN : LEXICAL ANALYZER.LFXICAL TOKEN;

*begin
LEXICALANALYZER.EATNEXTTOKEN;
PROCESSDELIMITER ( LEXICALANALYZER.LEFTPARENTHESIS );
loop

% TOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
exit when TOKEN.KIND = LEXICALANALYZER.IDENTIFIER and then
TOKEN.ID.all = "FROM";
if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then
TOKEN.DELIMITER = LEXICALANALYZER.SEMICOLON then
LEXICALANALYZER.REPORTSYNTAXERROR

TOKEN , "Missing FROM clause" );
end if;

LEXICAL ANALYZER.SKIP TOKEN FORNOW;
end loop;

end SKIPSELECTCLAUSE;

,ead SYNTACTICALLY;

3.11.70 package tents.ada

-- tents.ada - internal data structure for the tentative function list
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with ADASQLFUNCTIONDEFINITIONS, CORRELATION, DDLDEFINITIONS, RESULT,
SELEC;

package TENTATIVE is

-- As we parse and process Ada/SQL statements, we come across various
-- functions that we must generate. Unfortunately, when we see that we must
-- generate a function, we may not know all that we need to know about it.
-- In particular, we may not know (1) whether a strongly typed return is
-- required in the context, or whether the function should return SQL OBJECT,
-- and (2) precisely what the types of the function's parameter(s) and return
-- are anyway.

-- Example of (1): Suppose we are looking at the column name in the following
"V -- two examples:

-- SELEC ( COLUMN

-- SELEC (COLUMN + 2,

-- We know that we must generate a column name function, but the first example
-- requires an SQLOBJECT return, while the second example requires a strongly
-- typed return.

-- Example of (2):

-- SELEC ( INDICATOR ( 2 ) + COLUMN , ...

-- When we process the INDICATOR function, we do not know what the type of "2"
-- is. (A contrived example, admittedly, BUT WE HANDLE IT!)

-- When we see that we must generate a function, but do not yet know
-- everything about it, we put a description of the function (as much as we
-- know) on a tentative function list. Each routine that processes an
-- expression-type construct builds a tentative function list, and returns it
-- to its caller. The caller then decides what to do with the list -- if it
-- has more type information than the routine that built the list, then it
-- will nail down all the functions on the list, causing them to be generated.
-- If it still thinks that the functions are tentative, then it will pass the
-- list (perhaps augmented with its own operation) on to its caller, and so
-- on. The routines in this package are concerned with building and
-- manipulating tentative function lists.

.;-- Example: Processing INDICATOR ( 2 ) + COLUMN

-- (1) The routine processing INDICATOR returns a tentative function list (A),
-- noting that an INDICATOR function is required. The exact types of
-- INDICATOR's parameter and return are not yet known; they are some
--- integer type. (The routine processing INDICATOR also calls a routine
-- that processes "2", but we'll forget about that for the example.)
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, -- (2) The routine processing COLUMN returns a tentative function list (B),
-- noting that a function for the COLUMN name must be generated. Since
-- database columns have specific types, the return type of COLUMN is
-- known.

-- (3) Both (1) and (2) have been called by the routine processing +. It
-- looks at the types of the operands and, since the type of the right
-- operand is fully known, decides that that determines the type of the
-- left operand. It causes the functions of tentative function lists (A)
-- (INDICATOR) and (B) (COLUMN) to be flagged as requiring generation with

-- strongly typed returns, since + is a strongly typed operation. The +
-- routine then builds its own tentative function list to return to its
-- caller, noting that a + function must be generated. The parameter and
-- return types are all the same -- the strongly typed database type of
-- COLUMN. But the + function is still tentative because the return type
-- will be changed to SQLOBJECT if the result of the + does not require
-- strong typing (e.g., is used as an element in a select list).

-- The information that we have to know about a function to be generated
-- obviously differs depending on the kind of function it is. In all cases,
-- however, we need to know the types of the parameters and the return. The
-- RESULT.DESCRIPTOR data structure (see results.ada) describes our current
-- state of knowledge about a type required as a function parameter or return
-- result.

-- Associated with a parameter or return type is an action. In our + example
-- above, the parameter types for + will always be generated as is -- strongly
-- typed. The return type of +, however, may be replaced with SQL_OBJECT,

'" -- which would be the type determined as required by an outer routine. When
-- an entry is made to a tentative function list, actions are specified for

-- all parameter and return types. The two actions are designated by values
-. -- of the TENTATIVE.TYPEACTION enumeration type:

type TYPEACTION is ( TYPEMUSTBEUSEDASIS , TYPEMAYBEREPLACED );

,* -- As already noted, every tentative function requires information about its
-- return type and return action. Other information required differs
-- according to the kind of function, as described below according to values
-- of an enumeration type descriptive of the kinds of tentative functions:

-- UNARY-OPERATION
*" -- (1) Kind of operation (e.g., AVG)

-- (2) Parameter type
-- (3) Parameter action

-- BINARYOPERATION
-- (1) Kind of operation (e.g., +)

'" -- (2) Left parameter type

275 package tents.ada

A',

A',



0-

UNCLASSIFIED

-- (3) Left parameter action
-- (4) Right parameter type
-- (5) Right parameter action

-- UNQUALIFIEDCOLUMNNAME

-- (1) Name of the column

-- QUALIFIEDCOLUMNNAME (table.column, see below for correlationname.column)
-- (1) Identity of the column

-- CORRELATEDCOLUMNNAME (correlationname.column)
-- (1) Identity of the correlation name
-- (2) Identity of the column

-- CONVERTTOFUNCTION
-- (1) No additional information required - the return type defines the
-- function

V7;-- INDICATORFUNCTION
-- (1) No additional information required - the return type defines the
-- function

-- COUNTSTAR
-- (1) No additional information required - the return type is always based
-- on DATABASE.INT; COUNT ( '*' ) is put on the tentative function list
-- because there are contexts where it should return SQLOBJECT instead of

a type based on DATABASE.INT

-- SELECTFUNCTION
-- (1) Routine name - see SELEC.ROUTINENAME in selecs.ada
-- (2) Parameter kind - see SELEC.PARAMETERTYPE - only subqueries wind up in
-- a tentative function list, since they may involve strong typing;
-- subprograms for the other types of selects are generated directly.
-- Consequently, SELEC.SQL_OBJECT is not a possible parameter kind on a
-- tentative function list.

* -- (3) Result kind - see SELEC.RESULTTYPE - this is not actually stored.
-- Since subqueries are the only selects for which the tentative function
-- list is used, possible values of this flag would be SELEC.SQL OBJECT or
-- SELEC.DATABASEVALUE. While on the tentative function list, a select
-- is marked with the tentative function list designation for returning a
-- database value. When the select function is actually flagged as
-- requiring generation, it may return a database value or an SQLOBJECT,
-- depending on the context in which it is used. (SQLOBJECT return not
-- used in the current implementation.)
-- (4) Parameter type and action (in tentative function list terminology) -
-- not actually stored. The parameter type can be inferred from the

%r-- return type (parameter and return are comparable types, unless
-- parameter is '*') and item (2). The action is always assumed to be
-- TENTATIVE.TYPEMAY BE REPLACED.
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type FUNCTIONKIND is

UNARYOPERATION , BINARYOPERATION
UNQUALIFIED COLUMNNAME , QUALIFIEDCOLUMNNAME
CORRELATEDCOLUMNNAME , CONVERTTOFUNCTION
INDICATORFUNCTION , COUNTSTAR

SELECTFUNCTION );

-- The actual data structure for storing all this information is private, and
-- so appears later in this specification. The items of information are
-- stored in the same order as described above. The routines of this package

-- use the TENTATIVE.FUNCTIONLIST data structure as parameters and/or return
* -- values as they process tentative function lists. The visible declaration

-- is:

type FUNCTIONLIST is private;

-- There are four categories of operations defined on tentative function
-- lists:

-- (1) Create a new tentative function list

-- (2) Add a function to a tentative function list

-- (3) Combine two tentative function lists into one list

-- (4) Flag the functions on a tentative function list as requiring generation

-- Group 1 functions: Create a new tentative function list

o-- TENTATIVE.FUNCTIONLISTCREATOR is called to return a new, empty tentative
-- function list:

function FUNCTIONLISTCREATOR return FUNCTION LIST;

-- Group 2 functions: Add a function to a tentative function list

-- Each kind of function that may be represented in a tentative function list
-- has its own procedure for placing a function on a list. The first
-- parameter to each procedure is the tentative function list on which to
-- place the new function. The second parameter is the return type of the
-- function to be generated, and the last parameter is the return action,
-- defaulting to TENTATIVE.TYPE MAYBEREPLACED. The intervening parameters

U -- represent the items of information required for each kind of function, in
-- the order discussed above, except that all action information is gathered
-- as the last parameters, and given defaults that I think may represent the
-- only way the routines would be called with our logic. (I wasn't daring
-- enough to totally omit the parameters, however.) In some cases the return

type parameter can actually be derived from other information -- I have
S-- marked those cases, but have left a return type parameter to the procedures
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-- just for the sake of uniformity. The procedures are:

procedure FUNCTIONREQUIREDFORUNARYOPERATION

LIST . in out FUNCTIONLIST;
RETURNTYPE : in RESULT.DESCRIPTOR;
UNARYOPERATOR in ADASQL_FUNCTIONDEFINITIONS.

SQL_OPERATION;
PARAMETER TYPE : in RESULT.DESCRIPTOR;
PARAMETER ACTION : in TYPE ACTION : TYPE MAY BE REPLACED;
RETURNACTION : in TYPEACTION : TYPEMAY BE REPLACED );

procedure FUNCTIONREQUIREDFORBINARYOPERATION

LIST : in out FUNCTIONLIST;
RETURNTYPE : in RESULT.DESCRIPTOR;
BINARYOPERATOR : in ADASQLFUNCTIONDEFINITIONS.

SQL_OPERATION;

LEFTPARAMETERTYPE : in RESULT.DESCRIPTOR;
RIGHTPARAMETERTYPE in RESULT.DESCRIPTOR;
LEFTPARAMETERACTION : in TYPEACTION

TYPEMUSTBEUSEDASIS;
RIGHTPARAMETERACTION : in TYPEACTION

TYPEMUSTBEUSEDASIS;
RETURNACTION : in TYPEACTION :=

TYPEMAYBEREPLACED );

procedure FUNCTIONREQUIREDFORUNQUALIFIEDCOLUMNNAME

LIST : in out FUNCTION-LIST;
RETURNTYPE : in RESULT.DESCRIPTOR;

UNQUALIFIEDCOLUMN : in DDLDEFINITIONS.TYPENAME;
RETURNACTION : in TYPEACTION :=

TYPEMAYBEREPLACED );

procedure FUNCTION_REQUIREDFORQUALIFIEDCOLUMNNAME
-'! ( LIST : in out FUNCTIONLIST;

RETURNTYPE : in RESULT.DESCRIPTOR; -- redundant here
QUALIFIEDCOLUMN : in DDLDEFINITIONS.

6 ACCESSFULLNAMEDESCRIPTOR;

RETURNACTION : in TYPEACTION := TYPEMAYBEREPLACED );

procedure FUNCTIONREQUIREDFORCORRELATEDCOLUMNNAME
LIST . in out FUNCTIONLIST;

RETURNTYPE : in RESULT.DESCRIPTOR; -- redundant here

CORRELATION NAME in CORRELATION.NAME DECLARED ENTRY;
COLUMNNAME : in DDLDEFINITIONS.

ACCESSFULLNAMEDESCRIPTOR;
RETURNACTION in TYPEACTION := TYPEMAYBEREPLACED );

, procedure FUNCTIONREQUIREDFORCONVERTTOFUNCTION
( LIST : in out FUNCTIONLIST;
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RETURNTYPE : in RESULT.DESCRIPTOR;

% RETURN ACTION in TYPE ACTION :- TYPE MAY BE REPLACED );

" procedure FUNCTIONREQUIREDFORINDICATORFUNCTION

LIST in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;

RETURNACTION in TYPEACTION : TYPEMAYBEREPLACED );

procedure FUNCTIONREQUIREDFORCOUNTSTAR
(LIST in out FUNCTION-LIST;

-" RETURNTYPE in RESULT.DESCRIPTOR; -- unnecessary here

* RETURNACTION : in TYPEACTION := TYPEMAYBEREPLACED );

procedure FUNCTIONREQUIREDFORSELECTFUNCTION
LIST : in out FUNCTIONLIST;
RETURN TYPE : in RESULT.DESCRIPTOR;
ROUTINENAME : in SELEC.ROUTINENAME;
PARAMETERKIND in SELEC.PARAMETERTYPE;
RETURNACTION : in TYPEACTION := TYPEMAYBEREPLACED );

-- Group 3 functions: Combine two tentative function lists into one list

-- When a binary operator with operands of unknown type is processed, the
r-- tentative function lists for the two operands are merged into a single list

-- to be returned for the binary operator. Since the binary operator is
-- strongly typed, the return actions of all functions on the merged tentative
-- function list are set to TENTATIVE.TYPE MUST BE USED AS IS. TENTATIVE.-
-- FUNCTIONLISTMERGE performs this function, returning the merge of its two
-- operands:

function FUNCTIONLISTMERGE ( A , B : FUNCTIONLIST ) return FUNCTIONLIST;

-- Group 4 functions: Flag the functions on a tentative function list as
-- requiring generation

-- There are two possibilities for flagging functions on a tentative function
-- list as requiring generation: (1) they can be set to return strongly
-- typed, or (2) they can be set to return SQL_OBJECT.

-- When functions are flagged to return strongly typed, any unknown types are
-- set to the appropriate analogue (program or database) of the given type.
-- TENTATIVE.FUNCTIONS RETURN STRONGLY TYPED flags functions on the given
-- tentative function list as returning strongly typed:

procedure FUNCTIONSRETURNSTRONGLYTYPED
LIST : FUNCTIONLIST;

STRONGTYPE : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR );

-- When functions are flagged to return SQL_OBJECT, any unknown types are set
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-- to the appropriate analogue (program or database) of the STANDARD type of
-- the same class (INTEGER, FLOAT, or STRING; our program logic should prevent
-- us from trying to generate a function for an unknown enumeration type).
-- TENTATIVE.FUNCTIONSRETURN SQL OBJECT flags functions on the given

. -- tentative function list as returning SQL OBJECT:

procedure FUNCTIONSRETURNSQLOBJECT ( LIST : FUNCTIONLIST );

private

type FUNCTIONLISTRECORD ( KIND : FUNCTIONKIND );

type FUNCTIONLIST is access FUNCTIONLISTRECORD;

type FUNCTIONLISTRECORD ( KIND : FUNCTION_KIND ) is
record
NEXTFUNCTION FUNCTIONLIST;
RETURNTYPE :RESULT.DESCRIPTOR;

RETURNACTION TYPEACTION;
case KIND is

when UNARY-OPERATION =>

UNARY-OPERATOR ADASQLFUNCTIONDEFINITIONS.SQL_OPERATION;
PARAMETERTYPE : RESULT.DESCRIPTOR;
PARAMETERACTION :TYPEACTION;

when BINARYOPERATION =>
BINARYOPERATOR : ADASQL_FUNCTIONDEFINITIONS.SQLOPERATION;
LEFTPARAMETERTYPE : RESULT.DESCRIPTOR;
LEFT PARAMETER ACTION : TYPEACTION;
RIGHTPARAMETERTYPE : RESULT.DESCRIPTOR;
RIGHTPARAMETERACTION : TYPEACTION;

when UNQUALIFIEDCOLUMNNAME =>

UNQUALIFIEDCOLUMN : DDLDEFINITIONS.TYPENAME;
- -, when QUALIFIEDCOLUMNNAME =>

QUALIFIEDCOLUMN : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
when CORRELATEDCOLUMNNAME =>

CORRELATIONNAME : CORRELATION.NAMEDECLAREDENTRY;
COLUMNNAME : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

when CONVERTTOFUNCTION I INDICATORFUNCTION I COUNTSTAR =>
null;

when SELECTFUNCTION =>

ROUTINE NAME : SELEC.ROUTINENAME;
PARAMETERKIND : SELEC.PARAMETERTYPE;

.W end case;

end record;

end TENTATIVE;

3.11.71 package tentb.ada

-- tentb.ada - internal data structure for the tentative function list
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with CONVERT-TO, GENERATEDFUNCTIONS, INDICATOR, PREDEFINED, RESULT,
QUALIFIEDNAME, SEMANTICALLY, UNQUALIFIEDNAME;
use RESULT;

package body TENTATIVE is

use DDLDEFINITIONS;

TYPEDOPERANDKIND : array ( RESULT.VALUELOCATION
of GENERATEDFUNCTIONS.OPERANDKIND :-
RESULT.INPROGRAM => GENERATEDFUNCTIONS.O_USERTYPE,
RESULT. INDATABASE =) GENERATEDFUNCTIONS .0_TYPED_SQL_OBJECT );

S
UNTYPEDOPERANDKIND constant array ( RESULT.VALUELOCATION , TYPE-ACTION
of GENERATED FUNCTIONS.OPERANDKIND :
RESULT.IN PROGRAM ->

TYPEMUSTBEUSEDASIS => GENERATEDFUNCTIONS.O_USERTYPE,
TYPEMAY BE REPLACED => GENERATED FUNCTIONS.O USER TYPE ),

RESULT.INDATABASE =>

TYPEMUSTBEUSEDASIS => GENERATEDFUNCTIONS.OTYPED_SQL OBJECT,
TYPEMAYBEREPLACED => GENERATEDFUNCTIONS.O_SQL_OBJECT ) );

function FUNCTIONLISTCREATOR

return FUNCTIONLIST is
begin

return null;

end FUNCTIONLISTCREATOR;

procedure FUNCTIONREQUIRED_FORUNARYOPERATION

(LIST in out FUNCTION-LIST;
RETURNTYPE in RESULT.DESCRIPTOR;
UNARYOPERATOR in ADA_SQL_FUNCTIONDEFINITIONS.SQL_OPERATION;
PARAMETERTYPE in RESULT.DESCRIPTOR;
PARAMETERACTION in TYPEACTION : TYPEMAYBEREPLACED;
RETURNACTION in TYPEACTION := TYPEMAYBEREPLACED) is

begin
LIST := new FUNCTIONLISTRECORD'

(KIND => UNARYOPERATION,
NEXTFUNCTION => LIST,
RETURNTYPE => RETURNTYPE,
RETURNACTION -> RETURNACTION,
UNARY-OPERATOR =) UNARY-OPERATOR,
PARAMETERTYPE -> PARAMETER TYPE,
PARAMETERACTION -> PARAMETERACTION);

end FUNCTION_REQUIREDFORUNARYOPERATION;

procedure FUNCTIONREQUIREDFORBINARYOPERATION
(LIST . in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;
BINARYOPERATOR in ADA_SQL_FUNCTIONDEFINITIONS.SQL_OPERATION;
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LEFTPARAMETERTYPE in RESULT.DESCRIPTOR;

FRIGHTPARAMETERTYPE in RESULT.DESCRIPTOR;
LEFT_PARAMETERACTION in TYPE-ACTION TYPEMUSTRBE;USEDASIS;

SRIGHTPARAMETERACTION in TYPEACTION : TYPEMUSTBEUSEDASIS;

RETURNACTION in TYPEACTION TYPE MAYBEREPLACED) is
begin

LIST new FUNCTIONLISTRECORD'
(KIND => BINARYOPERATION,
NEXTFUNCTION = LIST,

RETURNTYPE =) RETURNTYPE,
RETURNACTION => RETURNACTION,
BINARYOPERATOR => BINARYOPERATOR,
LEFTPARAMETERTYPE => LEFTPARAMETERTYPE,
RIGHTPARAMETERTYPE => RIGHTPARAMETERTYPE,
LEFTPARAMETERACTION => LEFTPARAMETERACTION,
RIGHTPARAMETERACTION => RIGHTPARAMETERACTION);

end FUNCTIONREQUIREDFORBINARYOPERATION;

procedure FUNCTIONREQUIREDFORUNQUALIFIEDCOLUMNNAME

(LIST in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;
UNQUALIFIEDCOLUMN in DDLDEFINITIONS.TYPENAME;
RETURNACTION in TYPEACTION := TYPEMAYBEREPLACED) is

begin
-. LIST new FUNCTIONLISTRECORD'

(KIND => UNQUALIFIEDCOLUMNNAME,
NEXTFUNCTION =) LIST,

RETURNTYPE => RETURNTYPE,
RETURNACTION .> RETURNACTION,

UNQUALIFIEDCOLUMN => UNQUALIFIEDCOLUMN);
end FUNCTIONREQUIREDFORUNQUALIFIEDCOLUMNNAME;

procedure FUNCTIONREQUIREDFOR_QUALIFIEDCOLUMNNAME

(LIST in out FUNCTIONLIST;
p RETURNTYPE in RESULT.DESCRIPTOR;

* QUALIFIEDCOLUMN in DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
RETURNACTION in TYPEACTION := TYPEMAYBEREPLACED) is

-, begin

LIST new FUNCTIONLISTRECORD'
(KIND => QUALIFIEDCOLUMNNAME,
NEXTFUNCTION => LIST,

RETURNTYPE => RETURNTYPE,
. RETURN ACTION => RETURN ACTION,

QUALIFIEDCOLUMN => QUALIFIEDCOLUMN);

end FUNCTION REQUIRED_FORQUALIFIED_COLUMN NAME;

procedure FUNCTIONREQUIREDFORCORRELATED COLUMN NAME
4 (LIST in out FUNCTIONLIST;

RETURNTYPE in RESULT.DESCRIPTOR;
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CORRELATIONNAME in CORRELATION.NAMEDECLAREDENTRY;

COLUMNNAME in DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
RETURNACTION in TYPEACTION :- TYPEMAYBEREPLACED) is

begin
LIST := new FUNCTIONLISTRECORD'

(KIND -> CORRELATEDCOLUMNNAME,

NEXTFUNCTION => LIST,
RETURNTYPE =) RETURNTYPE,
RETURNACTION => RETURNACTION,
CORRELATIONNAME => CORRELATIONNAME,
COLUMNNAME -> COLUMNNAME);

end FUNCTIONREQUIREDFORCORRELATEDCOLUMNNAME;

procedure FUNCTIONREQUIREDFORCONVERTTOFUNCTION

(LIST in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;
RETURNACTION in TYPEACTION :- TYPEMAYBEREPLACED) is

begin

LIST := new FUNCTIONLISTRECORD'
(KIND => CONVERTTOFUNCTION,

NEXTFUNCTION => LIST,
RETURNTYPE => RETURNTYPE,
RETURNACTION => RETURNACTION);

end FUNCTIONREQUIREDFORCONVERTTOFUNCTION;

procedure FUNCTIONREQUIREDFORINDICATORFUNCTION
(LIST in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;
RETURNACTION in TYPEACTION := TYPEMAYBEREPLACED) is

begin
LIST new FUNCTIONLISTRECORD'

(KIND => INDICATORFUNCTION,

NEXTFUNCTION => LIST,

RETURNTYPE => RETURNTYPE,
RETURNACTION => RETURNACTION);

end FUNCTIONREQUIREDFORINDICATORFUNCTION;

procedure FUNCTIONREQUIREDFORCOUNTSTAR

(LIST in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;
RETURNACTION in TYPEACTION :- TYPEMAYBEREPLACED) is

begin
LIST := new FUNCTIONLISTRECORD'

(KIND => COUNT_STAR,
NEXTFUNCTION -> LIST,

RETURNTYPE => RETURNTYPE,
RETURNACTION => RETURNACTION);

end FUNCTIONREQUIREDFORCOUNTSTAR;
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procedure FUNCTIONREQUIREDFORSELECTFUNCTION
(LIST : in out FUNCTIONLIST;
RETURNTYPE in RESULT.DESCRIPTOR;
ROUTINENAME in SELEC.ROUTINE NAME;
PARAMETERKIND in SELEC.PARAMETERTYPE;
RETURNACTION in TYPEACTION := TYPEMAYBEREPLACED) is

begin
LIST := new FUNCTIONLISTRECORD'

A (KIND => SELECTFUNCTION,
A NEXTFUNCTION => LIST,

RETURNTYPE => RETURNTYPE,
RETURNACTION -> RETURNACTION,

ROUTINENAME => ROUTINENAME,
PARAMETERKIND => PARAMETER-KIND);

end FUNCTIONREQUIREDFORSELECTFUNCTION;

%. function FUNCTIONLISTMERGE

(A, B FUNCTIONLIST)

return FUNCTIONLIST is

TRACER FUNCTION LIST;
RESULT FUNCTIONLIST;

begin
-- if A = null then

RESULT := B;
elsif B = null then

RESULT := A;
else

-- Add B to end of A's list.

TRACER := A;
while TRACER.NEXTFUNCTION /= null loop

TRACER := TRACER.NEXTFUNCTION;

end loop;
TRACER.NEXTFUNCTION := B;

RESULT := A;
end if;
TRACER : RESULT;

* while TRACER /= null loop

TRACER.RETURNACTION := TENTATIVE.TYPEMUSTBEUSEDASIS;
TRACER := TRACER.NEXTFUNCTION;

end loop;

return RESULT;
end FUNCTIONLISTMERGE;

procedure FUNCTIONS RETURNSTRONGLY TYPED

%% (LIST FUNCTIONLIST;
STRONG TYPE DDL DEFINITIONS.ACCESS TYPE DESCRIPTOR) is

TRACER FUNCTIONLIST := LIST;
begin

while ThACER /= null ioop
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case TRACER.KIND is
when UNARY-OPERATION -

GENERATEDFUNCTIONS.ADDUNARYFUNCTION

(TRACER. UNARYOPERATOR,
TYPEDOPERAND KIND (TRACER.PARAMETERTYPE.LOCATION),

STRONGTYPE.FULLNAME,
GENERATEDFUNCTIONS.OTYPED_SQLOBJECT,
STRONG_-TYPE.FULLNAME);

when BINARYOPERATION ->
GENERATEDFUNCTIONS.ADDBINARYFUNCTION

(TRACER. BINARYOPERATOR,
TYPED_-OPERAND -KIND (TRACER.LEFTPARAMETERTYPE.LOCATION),
STRONGTYPE.FULLNAME,
TYPED_-OPERAND -KIND (TRACER.RIGHTPARAMETERTYPE.LOCATION),
STRONG_TYPE.FULL_NAME,

GENERATEDFUNCTIONS.OTYPED_SQLOBJECT,
STRONG_-TYPE.FULLNAME);

when UNQUALIFIEDCOLUMNNAME =>
UNQUALIFIEDNAME.RETURNSTYPEDRESULT

(TRACER.UNQUALIFIEDCOLUMN, STRONGTYPE.FULLNAME);
when QUALIFIEDCOLUMNNAME =>

QUALIFIEDNAME.RETURNSSTRONGLYTYPED (TRACER.QUALIFIEDCOLUMN);
when CORRELATEDCOLUMNNAME =>

CORRELATION.COLUMN_-RETURNS_-STRONGLY-TYPED
(TRACER. CORRELATIONNAME, TRACER. COLUMN-NAME);

when CONVERTTOFUNCTION =>
CONVERTTO.RETURNSSTRONGLYTYPED (STRONGTYPE.FULL NAME);

when INDICATORFUNCTION =>
INDICATOR.RETURNSSTRONGLYTYPED (STRONG TYPE.FULL NAME);

when COUNTSTAR =>
PREDEFINED.TEXTREQUIRED_FOR

- (PREDEFINED. TYPEDCOUNTSTARFUNCTION);
-S..when SELECTFUNCTION =>

SELEC .REQUIRED_FOR

e, (TRACER. ROUTINENAME,

TRACER. PARAMETER_ KIND,
* SELEC. DATABASEVALUE,

STRONGTYPE.FULLNAME);

end case;
TRACER :- TRACER. NEXTFUNCTION;

end loop;
end FUNCTIONSRETURNSTRONGLYTYPED;

function STRONGLYTYPE ( RETURNTYPE RESULT.DESCRIPTOR;
PARAMETERTYPE RESULT.DESCRIPTOR;
PARAMETERACTION TYPEACTION

return DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR is
4- begiin

if PARAMETERTYPE.LOCATION =RESULT.INDATABASE and then
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PARAMETERACTION = TYPEMAYBEREPLACED then
return null;

end if;

return SEMANTICALLY.STRONGLYTYPE ( RETURNTYPE ) FULLNAME;
end STRONGLYTYPE;

procedure FUNCTIONSRETURNSQL_OBJECT (LIST : FUNCTIONLIST) ir
TRACER : FUNCTIONLIST := LIST;

begin
while TRACER /= null loop

case TRACER.KIND is

when UNARYOPERATION =>
GENERATEDFUNCTIONS.ADDUNARYFUNCTION

(TRACER. UNARYOPERATOR,

UNTYPEDOPERANDKIND
"(TRACER.PARAMETERTYPE.LOCATION,TRACER.PARAMETERACTION),

STRONGLYTYPE

( TRACER.RETURNTYPE , TRACER.PARAMETERTYPE
TRACER.PARAMETERACTION ),

GENERATEDFUNCTIONS.O_SQLOBJECT,
null );

when BINARY OPERATION =>

GENERATEDFUNCTIONS.ADDBINARYFUNCTION
(TRACER.BINARYOPERATOR,

UNTYPEDOPERANDKIND
(TRACER.LEFTPARAMETERTYPE.LOCATION,

TRACER.LEFTPARAMETERACTION),

STRONGLYTYPE
TRACER.RETURNTYPE , TRACER.LEFTPARAMETERTYPE
TRACER.LEFTPARAMETERACTION

UNTYPEDOPERANDKIND

(TRACER.RIGHTPARAMETERTYPE.LOCATION,
TRACER.RIGHTPARAMETERACTION),

STRONGLYTYPE
*! ( TRACER.RETURNTYPE , TRACER.RIGHTPARAMETERTYPE

TRACER.RIGHTPARAMETERACTION ),
GENERATEDFUNCTIONS.O_SQLOBJECT,

null );

when UNQUALIFIEDCOLUMNNAME =>
UNQUALIFIEDNAME.RETURNS_SQL_OBJECT(TRACER.UNQUALIFIEDCOLUMN);

when QUALIFIEDCOLUMNNAME >
QUALIFIEDNAME.RETURNSSQL_OBJECT (TRACER.QUALIFIEDCOLUMN);

when CORRELATEDCOLUMNNAME =>
CORRELATION.COLUMNRETURNS_SQL_OBJECT

(TRACER. CORRELATIONNAME, TRACER. COLUMNNAME);
when CONVERTTOFUNCTION =>

CONVERTTO. RETURNS_SQL_OBJECT

(TRACER.RETURN TYPE.KNOWNTYPE.FULLNAME);

when INDICATOR FUNCTION =>

package tentb.ada 286

JAA %t. %%



I..UNCLASSIFIED

INDICATOR.RETURNSSQLOBJECT

(TRACER.RETURNTYPE.KNOWNTYPE.FULL NAME);
when COUNTSTAR =>

PREDEFINED.TEXTREQUIREDFOR

(PREDEFINED.UNTYPEDCOUNTSTARFUNCTION);
*when SELECTFUNCTION =>

SELEC.REQUIREDFOR

(TRACER.ROUTINENAME,TRACER.PARAMETERKIND,SELEC.SQL_OBJECT);

end case;
TRACER := TRACER.NEXTFUNCTION;

end loop;
end FUNCTIONSRETURNSQLOBJECT;

end TENTATIVE;

3.11.72 package exprs.ada

-- exprs.ada - routines to process expression-type constructs

*with FROMCLAUSE , RESULT , SEMANTICALLY, TENTATIVE;
package EXPRESSION is

procedure PROCESSCOLUMNSPECIFICATION

FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
ALLOWTYPECONVERSION in BOOLEAN;

TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR );

,. procedure PROCESSVALUEEXPRESSION

* ( FROM : in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR;

SAWDATABASEVALUE out BOOLEAN );

procedure PROCESSVALUEEXPRESSION

FROM : in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;K-. RETURNTYPE out RESULT.DESCRIPTOR );

end EXPRESSION;

3.11.73 package exprb.ada

-- exprb.ada - routines to process expression-type constructs
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with ADA_SQL_FUNCTIONDEFINITIONS, DDL DEFINITIONS, ENUMERATION,
LEXICALANALYZER, NAME, PREDEFINED-TYPE, RESULT, SEMANTICALLY,
SYNTACTICALLY;
use DDL_-DEFINITIONS, LEXICALANALYZER, NAME, RESULT, SEMANTICALLY;

package body EXPRESSION is

type CONVERSIONRULE is ( BY ADARULES , BY-SQLRULES )

V type SQLPRIMARYWORDS is
AVG ALL ,MAXALL ,MIN ALL ,SUMALL

AVG ,MAX ,MIN ,SUM
-- AVGDISTINCT ,MAXDISTINCT ,MIN-DISTINCT ,SUMDISTINCT , -distinct

-- COUNTDISTINCT , -not imp.

COUNT ,INDICATOR )

type SQL_PRIMARYOPERATIONS is array ( SQLPRIMARYWORDS range <)
of ADASQLFUNCTIONDEFINITIONS.SQLOPERATION;

SQLPRIMARYOPERATION :constant SQLPRIMARYOPERATIONS
AVG-ALL => ADASQL_FUNCTIONDEFINITIONS.O_-AVG,
MAXALL => ADASQLFUNCTIONDEFINITIONS.O _MAX,
MIN-ALL => ADASQLFUNCTIONDEFINITIONS.OMIN,

SUM-ALL => ADASQLFUNCTIONDEFINITIONS.O_SUM,
AVG => ADASQLFUNCTIONDEFINITIONS.O_-AVG,
MAX => ADA_-SQL_-FUNCTION_-DEFINITIONS.O_MAX,
MIN => ADASQLFUNCTIONDEFINITIONS.OMIN,

SUM => ADASQLFUNCTIONDEFINITIONS.O_SUM )

type SQLOPERATIONS is array ( LEXICALANALYZER.DELIMITERKIND )of
ADASQL _FUNCTIONDEFINITIONS.SQL_OPERATION;

UNARY_SQL_OPERATION :constant SQLOPERATIONS
ADA SQLFUNCTIONDEFINITIONS.ONULLOP, -- AMPERSAND

ADASQL_FUNCTIONDEFINITIONS.ONULLOP, -- APOSTROPHE
ADASQL_FUNCTIONDEFINITIONS.ONULLOP, -- LEFTPARENTHESIS

ADA_SQL_FUNCTIONDEFINITIONS.ONULLOP, - RIGHTPARENTHESIS

6 ADA_SQL_FUNCTIONDEFINITIONS.ONULLOP, -- STAR

ADASQL_FUNCTIONDEFINITIONS.OUNARYPLUS, -- PLUS

ADA_SQL_FUNCTIONDEFINITIONS.ONULLOP, -- COMMA

ADASQL _FUNCTIONDEFINITIONS.OUNARYMINUS, -- HYPHEN

ADASQLFUNCTIONDEFINITIONS.ONULLOP, -- DOT
ADA_SQL_FUNCTIONDEFINITIONS.ONULL_OP, - SLASH

g ADA_SQL_FUNCTIONDEFINITIONS.ONULL_OP, -- COLON
ADA_-SQL_FUNCTIONDEFINITIONS.ONULLOF - SEMICOLON

ADA_SQL_FUNCTIONDEFINITIONS.O_NULLOP, -- LESSTHAN
ADA_SQL_FUNCTIONDEFINITIONS.ONULLOP, -- EQUAL

ADA_SQL_FUNCTIONDEFINITIONS.ONULL_OP, -- GREATERTHAN

ADA_SQL_FUNCTIONDEFINITIONS.ONULL_OP, -- VERTICALBAR

ADASQLFUNCTIONDEFINITIONS.ONULL_OP, -- ARROW
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ADASQLFUNCTIONDEFINITIONS.ONULL 02, -- DOUBLEDOT
ADASQLFUNCTIONDEFINITIONS.O -NULL OP, -- DOUBLESTAR

ADASQLFUNCTIONDEFINITIONS.ONULL-02, -- ASSIGNMENT
ADASQLFUNCTIONDEFINITIONS.ONULLOP, -- INEQUALITY
ADASQLFUNCTIONDEFINITIONS.ONULL 0P, -- GREATERTHANOREQUAL

wADASQLFUNCTIONDEFINITIONS.ONULL-02, -- LESSTHANOREQUAL
ADASQLFUNCTIONDEFINITIONS.ONULL_02, -- LEFTLABELBRACKET
ADASQLFUNCTIONDEFINITIONS.ONULL 02, -- RIGHTLABELBRACKET
ADASQLFUNCTIONDEFINITIONS.ONULLOP ) -- BOX

LOCATIONRESTRICTIONS :constant array ( SEMANTICALLY.LOCATIONRESTRICTION
of NAME.KINDRESTRICTION :

SEMANTICALLY.ADAVALUE => NAME.ISPROGRAM_-VALUE,
SEMANTICALLY.PROGRAM -VALUE => NAME.ISPROGRAM_VALUE,
SEMANTICALLY.ANYVALUE => NAME.ISANYTHING )

function ISNUMERIC ( T :DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR
return BOOLEAN is

begin
if T.WHICHTYPE = DDLDEFINITIONS.INTEGER or else
T.WHICHTYPE = DDLDEFINITIONS.FLOAT then
return TRUE;

else

w return FALSE;
end if;

end ISNUMERIC;

procedure INVALIDCONVERSION is

begin
LEXICALANALYZER.REPORTSEMANTICERROR
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,

"Invalid conversion" )
end INVALIDCONVERSION;

procedure VALIDATEENUMERATIONISCONVERTIBLE

TO DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
FROM DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR )is

begin
if TO.WHICHTYPE /= DDLDEFINITIONS.ENUMERATION then
INVALIDCONVERSION;

elsif TO.ULTPARENT_TYPE /= FROM.ULTPARENTTYPE then
LE.XICALANALYZER.REPORTSEMANTICERROR

I' ( LEXICALANALYZER.FIRSTLOOKAHEAD_TOKEN,
"Conversion of enumeration types requires relation by derivation" )

end if;

end VALIDATEENUMERATIONISCONVERTIBLE;

* procedure VALIDATENUMERICISCONVERTIBLE

TO DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR )is
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begin
if not ISNUMERIC ( TO ) then
INVALID-CONVERSION;

end if;
end VALIDATENUMERICISCONVERTIBLE;

procedure PREVALIDATESTRINGISCONVERTIBLE
( TO : DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR ) is

begin
if TO.WHICHTYPE /= DDLDEFINITIONS.STRING then
INVALIDCONVERSION;

end if;
end PREVALIDATESTRINGISCONVERTIBLE;

procedure VALIDATE KNOWN STRING IS CONVERTIBLE
TO DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
FROM DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

bi RULE CONVERSIONRULE ) is
0 begin

PREVALIDATE STRING IS CONVERTIBLE ( TO );
if RULE = BY ADA RULES then -- we know string has single integer index

if TO.ARRAYTYPE.BASETYPE /= FROM.ARRAYTYPE.BASETYPE then
LEXICALANALYZER.REPORTSEMANTICERROR
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,
"Ada string conversion requires same component type" );

end if;
end if;

end VALIDATEKNOWNSTRINGISCONVERTIBLE;

procedure VALIDATEUNKNOWNSTRINGISCONVERTIBLE
TO DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
RULE CONVERSIONRULE ) is

begin
PREVALIDATESTRINGISCONVERTIBLE ( TO );
if RULE = BYADARULES then
LEXICALANALYZER.REPORTSEMANTICERROR
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,
"Ada type conversion cannot be used on string literal" );

end if;
end VALIDATEUNKNOWNSTRING IS CONVERTIBLE;

procedure VALIDATEISCONVERTIBLE
TO DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
FROM RESULT.DESCRIPTOR;
RULE CONVERSIONRULE ) is

procedure REPORTERROR is
begin
LEXICALANALYZER.REPORTSYSTEMERROR
( LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,
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"EXPRESSION.VALIDATEISCONVERTIBLE" )
end REPORTERROR;

begin
if FROM.TYPEIS - RESULT.ISKNOWN then

case FROM.KNOWNTYPE.WHICHTYPE is
when DDL_-DEFINITIONS.INTEGER I DDL-DEFINITIONS.FLOAT -

VALIDATENUMERICISCONVERTIBLE ( TO )
when DDLDEFINITIONS.STRINC =>
VALIDATEKNOWNSTRINGISCONVERTIBLE (TO, FROM.KNOWNTYPE, RULE )

when DDLDEFINITIONS.ENUMERATION =>
VALIDATEENUMERATIONISCONVERTIBLE (TO , FROM.KNOWN TYPE )

* when others =>

REPORTERROR;

end case;
else

case FROM.UN'(NOWNTYPE.CLASS is
when DDL -i)EFINITIONS.INTEGER I DDL-DEFINITIONS.FLOAT =>
VALIDATENUMERICISCONVERTIBLE ( TO )

when DDLDEFINITIONS.STRING =>

VALIDATEUNKNOWNSTRINGISCONVERTIBLE ( TO , RULE )
when DDLDEFINITIONS.ENUMERATION =>

LEXICALANALYZER.REPORTSEMANTICERROR
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,

"Cannot convert from an unknown enumeration type" )
when others =>

REPORTERROR;
end case;

end if;
end VALIDATEISCONVERTIBLE;

procedure VALIDATECONVERTTO

CONVERT_TONAME NAME.INFORMATION;
PARAMETER RESULT.DESCRIPTOR )is

begin

if PARAMETER.LOCATION = RESULT.INPROGRAM then
LEXICALANALYZER.REPORTSEMANTICERROR

LEXICAL_-ANALYZER.FIRSTLOOKAHEADTOKEN,

"Use Ada type conversion for Ada values" )

end if;
VALIDATEISCONVERTIBLE

(CONVERTTONAME .CONVERTTOTYPE. TYPEIS , PARAMETER ,BY_SQL_RULES )
end VALIDATECONVERTTO;

procedure SETTENTATIVEFUNCTIONSFORCONVERTFUNCTIONNAME

NAME_INFORMATION in NAME.INFORMATION;

TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR ) is

OURTENTATIVEFUNCTIONS :TENTATIVE.FUNCTIONLIST
TENTATIVE.FUNCT IONLISTCREATOR;
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OURRETURNTYPE :RESULT.DESCRIPTOR:
TYPEIS => RESULT.IS_KNOWN,

LOCATION => RESULT.INDATABASE,
KNOWNTYPE => NAMEINFORMATION.CONVERTTOTYPE.TYPE_IS )

begin
TENTATIVE.FUNCTION_REQUIREDFORCONVERTTOFUNCTION

(OUR TENTATIVEFUNCTIONS , OURRETURNTYPE );
TENTATIVEFUNCTIONS :=OURTENTATIVEFUNCTIONS;

RETURNTYPE :=OURRETURN_TYPE;
end SETTENTATIVEFUNCTIONSFORCONVERTFUNCTIONNAME;

procedure SETTENTATIVEFUNCTIONSFORCORRELATEDCOLUMNNAME

NAMEINFORMATION in NAME.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR ) is
OURTENTATIVEFUNCTIONS :TENTATIVE.FUNCTIONLIST
TENTATIVE.FUNCTION_-LISTCREATOR;

OURRETURNTYPE :RESULT.DESCRIPTOR
TYPEIS => RESULT.IS_KNOWN,
LOCATION => RESULT.INDATABASE,
KNOWNTYPE => NAMEINFORMATION.CORRELATEDCOLUMN.TYPEIS.BASE TYPE )

begin
TENTATIVE.FUNCTION_-REQUIREDFORCORRELATEDCOLUMNNAME

OUR TENTATIVEFUNCTIONS,

OURRETURN_-TYPE,
NAMEINFORMATION.CORRELATIONNAME,

NAMEINFORMATION.CORRELATEDCOLUMN )
TENTATIVEFUNCTIONS :=OURTENTATIVEFUNCTIONS;

RETURN_-TYPE :=OURRETURNTYPE;

end SETTENTATIVEFUNCTIONSFORCORRELATEDCOLUMNNAME;

procedure SETTENTATIVEFUNCTIONSFORENUMERATIONLITERALNAME

NAMEINFORMATION in NAME.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR )is

* begin
TENTATIVEFUNCTIONS :=TENTATIVE.FUNCTIONLISTCREATOR;
case ENUMERATION.TYPELIST_SIZE(NAME-INFORMATION.ENUMERATIONTYPELIST) is
when 1 =>

RETURNTYPE
TYPEIS => RESULT.IS_KNOWN,

*LOCATION => RESULT.INPROGRAM,
KNOWNTYPE => ENUMERATION.TYPEONLIST

( NAMEINFORMATION.ENUMERATIONTYPELIST ).TYPE_IS )
when 2 =>

RETURNTYPE

4 ( TYPE_IS =>
RESULT.ISUNKNOWN,

LOCATION =>
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RESULT.INPROGRAM,
UNKNOWNTYPE ->

CLASS =>DDLDEFINITIONS.ENUMERATION,
POSSIBLE_-TYPES =>NAMEINFORMATION.ENUMERATIONTYPELIST ))

when others =>

LEXICALANALYZER.REPORTSYSTEMERROR

LEXICALANALYZER.FIRSTLOOKAHEAD_-TOKEN,
"EXPRESSION.SETTENTATIVEFUNCTIONSFORENUMERATIONLITERAL NAMER )

end case;
end SETTENTATIVEFUNCTIONSFORENUMERATIONLITERALNAME;

* procedure SETTENTATIVEFUNCTIONSFORPROGRAMTYPENAME
* (NAMEINFORMATION in NAME.INFORMATION;

TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR ) is

begin
TENTATIVE_-FUNCTIONS :=TENTATIVE.FUNCTIONLISTCREATOR;
RETURNTYPE :

TYPE-IS ~>RESULT.ISKNOWN,
LOCATION ~>RESULT.INPROGRAM,
KNOWNTYPE ~>NAMEINFORMATION.PROGRAMTYPE.TYPEIS )

end SETTENTATIVEFUNCTIONSFORPROGRAMTYPENAME;

procedure SETTENTATIVEFUNCTIONS_FOR_QUALIFIEDCOLUMNNAME

NAMEINFORMATION in NAME.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR ) is

OURTENTATIVEFUNCTIONS :TENTATIVE.FUNCTIONLIST
TENTATIVE.FUNCTIONLISTCREATOR;

* OURRETURNTYPE :RESULT.DESCRIPTOR:
(TYPE-IS => RESULT.ISKNOWN,

LOCATION => RESULT.INDATABASE,
KNOWNTYPE -> NAMEINFORMATION.QUALIFIEDCOLUMN.TYPEIS.BASETYPE )

begin
TENTATIVE.FUNCTIONREQUIRED_FOR_QUALIFIEDCOLUMNNAME

OURTENTATIVEFUNCTIONS,
OURRETURNTYPE,
NAME_-INFORMATION.QUALIFIEDCOLUMN )

TENTATIVEFUNCTIONS :=OUR TENTATIVEFUNCTIONS;

RETURNTYPE := OURRETURNTYPE;
end SETTENTATIVEFUNCTIONSFORQUALIFIEDCOLUMNNAME;

procedure SETTENTATIVEFUNCTIONS-FORUNQUALIFIEDCOLUMNNAME
NAMEINFORMATION in NAME.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR ) is
OUR_-TENTATIVEFUNCTIONS :TENTATIVE.FUNCTIONLIST

4' TENTATIVE.FUNCTIONLISTCREATOR;

OURRETURNTYPE :RESULT.DESCRIPTOR
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TYPE_IS => RESULT.ISKNOWN,
LOCATION -> RESULT.INDATABASE,
KNOWNTYPE -> NAMEINFORMATION.UNQUALIFIEDCOLUMN.TYPEIS.BASETYPE )

begin
TENTATIVE.FUNCTIONREQUIRED_FORUNQUALIFIEDCOLUMNNAME

OURTENTATIVEFUNCTIONS,
OURRETURN TYPE,
NAMEINFORMATION.UNQUALIFIEDCOLUMN.NAME )

TENTATIVEFUNCTIONS :- OURTENTATIVEFUNCTIONS;
RETURN_-TYPE := OURRETURNTYPE;

end SETTENTATIVEFUNCTIONSFORUNQUALIFIEDCOLUMNNAME;

procedure SETTENTATIVEFUNCTIONSFORVARIABLENAME
NAME_INFORMATION in NAME.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

%RETURNTYPE out RESULT.DESCRIPTOR ) is
begin

* TENTATIVEFUNCTIONS := TENTATIVE.FUNCTIONLISTCREATOR;
RETURNTYPE :

TYPE_IS => RESULT.ISKNOWN,

LOCATION => RESULT.INPROGRAM,
KNOWNTYPE => NAMEINFORMATION.VARIABLETYPE.TYPEIS.BASETYPE )

* end SETTENTATIVEFUNCTIONSFORVARIABLENAME;

procedure SETTENTATIVEFUNCTIONSFORNAME

* .(NAMEINFORMATION in NAME.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR;

SAWDATABASEVALUE out BOOLEAN ) is

begin
case NAMEINFORMATION.KIND is

when NAME.OFQUALIFIEDCOLUMN =>

SETTENTATIVEFUNCTIONS_FOR,_QUALIFIEDCOLUMNNAME
(NAME INFORMATION ,TENTATIVEFUNCTIONS , RETURN TYPE )
SAWDATABASEVALUE TRUE;

* when NAME.OFCORRELATEDCOLUMN -

SETTENTATIVEFUNCTIONSFORCORRELATEDCOLUMN NAME
(NAME-INFORMATION ,TENTATIVEFUNCTIONS , RETURN-TYPE )
SAWDATABASEVALUE :TRUE;

when NAME.OFUNQUALIFIEDCOLUMN>

SETTENTATIVEFUNCTIONSFOR_-UNQUALIFIED_-COLUMN_-NAME
(NAME-INFORMATION ,TENTATIVEFUNCTIONS , RETURN-TYPE )

SAWDATABASEVALUE :TRUE;

when NAME.OFCONVERTFUNCTION =>
SETTENTATIVEFUNCTIONSFORCONVERTFUNCTIONNAME

NAME INFORMATION ,TENTATIVEFUNCTIONS , RETURN TYPE )
SAWDATABASEVALUE :FALSE;

when NAME.OFPROGRAMTYPE ->

SETTENTATIVEFUNCTIONSFORPROGRAMTYPENAME
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NAMEINFORMATION , TENTATIVEFUNCTIONS , RETURNTYPE );
SAW DATABASEVALUE : FALSE;

when NAME.OFENUMERATIONLITERAL ->
SETTENTATIVEFUNCTIONS_FORENUMERATION_LITERALNAME

" ( NAMEINFORMATION , TENTATIVEFUNCTIONS , RETURNTYPE );
*SAWDATABASEVALUE : FALSE;

when NAME.OFVARIABLE ->
SET TENTATIVEFUNCTIONSFORVARIABLENAME

% NAMEINFORMATION , TENTATIVEFUNCTIONS , RETURNTYPE );
SAWDATABASEVALUE : FALSE;

end case;

*end SETTENTATIVEFUNCTIONSFORNAME;

procedure PROCESSCOLUMNSPECIFICATION
( FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
ALLOWTYPECONVERSION in BOOLEAN;

* TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR ) is

NAME INFORMATION : NAME.INFORMATION :
NAME.ATCURRENTINPUTPOINT

C SCOPE =)FROM,

RESTRICTSO => NAME.ISCOLUMNSPECIFICATION,
THISSCOPEONLY => THISSCOPEONLY,

ALLOWTYPECONVERSION => ALLOWTYPECONVERSION );
PARAMETERTENTATIVEFUNCTIONS TENTATIVE.FUNCTION LIST;
PARAMETER RETURN TYPE RESULT.DESCRIPTOR;
DUMMY BOOLEAN;

begin
SYNTACTICALLY.GOBBLENAME ( NAMEINFORMATION );

if NAMEINFORMATION.KIND = NAME.OFCONVERTFUNCTION then
SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.LEFTPARENTHESIS );
PROCESSCOLUMNSPECIFICATION

FROM => FROM,

THIS SCOPE ONLY => THIS SCOPEONLY,

ALLOWTYPECONVERSION => TRUE,
* TENTATIVEFUNCTIONS -) PARAMETERTENTATIVEFUNCTIONS,

RETURNTYPE => PARAMETERRETURNTYPE );
VALIDATECONVERTTO ( NAME_INFORMATION , PARAMETER RETURNTYPE );

TENTATIVE.FUNCTIONS RETURNSQLOBJECT

( PARAMETERTENTATIVEFUNCTIONS );
I" ~SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.RIGHTPARENTHESIS );

end if;
SETTENTATIVEFUNCTIONSFORNAME

( NAME-INFORMATION , TENTATIVEFUNCTIONS , RETURNTYPE , DUMMY );
*° end PROCESSCOLUMNSPECIFICATION;

* ~procedure REPORTPRIMARYERROR ( TOKEN LEXICALANALYZER.LEXICALTOKEN ) is
begin
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LE-XICALANALYZER. REPORTSYNTAX ERROR ( TOKEN , "Expecting a primary" )
end REPORTPRIMARYERROR;

procedure PROCESS__PRIMARYCHARACTER__LITERAL

N(FROM :in FROMCLAUSE.INFORMATION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

DUY RETURNTYPE out RESULT.DESCRIPTOR )is
DMY:BOOLEAN;

NAMEINFORMATION :NAME.INFORMAT ION:
NAME.ATCURRENTINPUTPOINT
CSCOPE -> FROM,
RESTRICTSO => NAME.ISPROGRAMVALUE,
THISSCOPEONLY => TRUE,
ALLOWTYPECONVERSION => FALSE )

begin

SYNTACTICALLY.GOBBLE_-NAME ( NAMEINFORMATION )
SETTENTATIVEFUNCTIONSFORNAME

(NAME_-INFORMATION , TENTATIVE_-FUNCTIONS , RETURNTYPE ,DUMMY )
end PROCESSPRIMARYCHARACTERLITERAL;

procedure PROCESSPRIMARYDELIMITER

TOKEN in LEXICAL_-ANALYZER.LEXICALTOKEN;
FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;

P-LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;

TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR;
SAWDATABASEVALUE out BOOLEAN ) is

begin
if TOKEN.DELIMITER = LEXICALANALYZER.LEFTPARENTHESIS then
LEXICALANALYZER.EATNEXTTOKEN;

PROCESSVALUEEXPRESSION
FROM ,THISSCOPEONLY , LOCATION ,TENTATIVEFUNCTIONS

'pRETURN_-TYPE , SAWDATABASE VALUE )
P SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.RIGHTPARENTHESIS )

else
REPORTPRIMARYERROR (TOKEN )

end if;
end PROCESSPRIMARYDELIMITER;

4, procedure VALIDATE_IS_QUALIFIABLE

6. CTO DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

FROM RESULT.DESCRIPTOR ) is
begin

if FROM.TYPEIS =RESULT.ISKNOWN then

if FROM.KNOWNTYPE /= TO then
'a. LEXICALANALYZER.REPORTSEMANTICERROR

LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,
"Operand to qualification is not of correct type" )
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end if;
else

if FROM.UNKNOWNTYPE.CLASS /- TO.WHICHTYPE then
* LEXICALANALYZER.REPORTSEMANTICERROR

(LEXICALANALYZER. FIRSTLOOKAHEADTOKEN,
* "Invalid qualification" );

elsif TO.WHICHTYPE - DDLDEFINITIONS.ENUMERATION then
if not ENUMERATION.TYPEISONLIST

TO.FULLNAME , FROM.UNKNOWNTYPE.POSSIBLETYPES )then
* LEXICALANALYZER. REPORTSEMANTICERROR

(LEXICALANALYZER.FIRSTLOOKAHEADTOKEN,
* "Enumeration literal not a value of given type" )

end if;
end if;

end if;
end VALIDATE_IS_QUALIFIABLE;

procedure PROCESSNAMEOFPROGRAMTYPE
FROM FROMCLAUSE.INFORMATION;
NAMEINFORMATION NAM.E.INFORMATION ) is

TOKEN :LEXICALANALYZER.LEXICALTOKEN :

LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
TENTATIVEFUNCTIONS TENTATIVE.FUNCTIONLIST;

VRETURN-TYPE RESULT.DESCRIPTOR;
procedure REPORTERROR is
begin

LEXICALANALYZER.REPORTSYNTAXERROR
(TOKEN , "Expecting Ada type conversion or qualification" )

end REPORT_ERROR;
begin

if TOKEN.KIND /= LEXICALANALYZER.DELIMITER then

REPORT__ERROR;
end if;

case TOKEN.DELIMITER is
when LEXICALANALYZER.APOSTROPHE =>

LEXICALANALYZER.EATNEXT_TOKEN;
SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.LEFTPARENTHESIS )
PROCESSVALUEEXPRESSION

(FROM , FALSE ,SEMANTICALLY.ADAVALUE ,TENTATIVEFUNCTIONS

RETURNTYPE )
VALIDATEISQUALIFIABLE

I' ( NAMEINFORMATION.PROGRAMTYPE.TYPE_IS, RETURNTYPE )
when LEXICALANALYZER.LEFTPARENTHESIS

LEXICALANALYZER.EATNEXTTOKEN;
PROCESSVALUEEXPRESSION

FROM ,FALSE ,SEMANTICALLY.ADAVALUE ,TENTATIVEFUNCTIONS

RETURNTYPE )
CVALIDATEISCONVERTIBLE

NAME_INFORMATION.PROGRAMTYPE.TYPE_IS, RETURNTYPE, BYADARULES )
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when others =>

ndREPORT_ERROR;
edcase;

SYNTACTICALLY.PROCESS_-DELIMITER ( LEXICALANALYZER.RIGHTPARENTHESIS )
end PROCESSNAMEOFPROGRAMTYPE;

procedure VALIDATEADASQL_VALUEALLOWED

TOKEN LEXICALANALYZER. LEXICALTOKEN;
LOCATION SEMANTICALLY.LOCATIONRESTRICTION )is

begin
if LOCATION = SEMANTICALLY.ADAVALUE then
LEXICALANALYZER. REPORTSEMANTICERROR
(TOKEN , "Only Ada values allowed here" )

end if;
end VALIDATEADASQL_VALUEALLOWED;

procedure VALIDATEDATABASEVALUEALLOWED
J(TOKEN LEXICAL_-ANALYZER.LEXICALTOKEN;
0LOCATION SEMANTICALLY.LOCATIONRESTRICTION is3.

begin

if LOCATION /= SEMANTICALLY.ANYVALUE then
LEXICALANALYZER.REPORTSEMANTICERROR

TOKEN ,"Database value not permitted here" )
end if;

end VALIDATEDATABASEVALUEALLOWED;

procedure PROCESSNAME
TOKEN in LEXICALANALYZER.LEXICALTOKEN;

FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;

LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;

TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR;

SAWDATABASEVALUE out BOOLEAN )is
NAMEINFORMATION :NAME.INFOP.MATION

NAME.ATCURRENTINPUTPOINT
FROM , LOCATIONRESTRICTIONS ( LOCATION)
THISSCOPEONLY , TRUE )

PARAMETERTENTATIVEFUNCTIONS TENTATIVE.FUNCTIONLIST;
PARAMETERRETURNTYPE RESULT.DESCRIPTOR;

CONVERTTOFORDATABASEVALUE BOOLEAN :- FALSE;

NAMEISDATABASEVALUE BOOLEAN;
begin

SYNTACTICALLY.GOBBLE NAME ( NAME_INFORMATION )
e.., case NAMEINFORMATION.KIND is

when NAME.OFCONVERTFUNCTION

SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.LEFTPARENTHESIS )

PROCESS__VALUE__EXPRESSION

FROM , THIS_SCOPEONLY , SEMANTICALLY.ANYVALUE
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PARAVETERTENTATIVEFUNCTIONS ,PARAMETERRETURNTYPE

CONVERTTOFORDATABASEVALUE )
VALIDATECONVERT TO ( NAMEINFORMATION , PARAMETERRETURNTYPE )
TENTATIVE.FUNCTIONSRETURNSQLOBJECT

(PARAMETERTENTATIVEFUNCTIONS );
SYNTACTICALLY. PROCESSDELIMITER(LEXICALANALYZER. RIGHTPARENTHESIS);

when NAME.OFPROGRAMTYPE ->
PROCESSNAMEOFPROGRAMTYPE ( FROM , NAMEINFORMATION )

when others =>
* null;

end case;

SETTENTATIVEFUNCTIONSFORNAME
NAMEINFORMATION , TENTATIVEFUNCTIONS , RETURNTYPE
NAMEISDATABASE_-VALUE )

SAWDATABASEVALUE :=

CONVERTTOFORDATABASEVALUE or NAMEISDATABASEVALUE;

end PROCESSNAME;

procedure VALIDATENUMERICPARAMETER
TOKEN :LEXICALANALYZER.LEXICALTOKEN;
RETURNTYPE :RESULT.DESCRIPTOR )is

procedure REPORT__ERROR is
begin
LEXICALANALYZER.REPORTSEMANTICERROR
(TOKEN , "Numeric operand(s) required" )

end REPORT_ERROR;
begin

case RETURNTYPE.TYPEIS is
when RESULT.ISKNOWN =>

if not ISNUMERIC ( RETURNTYPE.KNOWN TYPE )then
REPORTERROR;

end if;
when RESULT.ISUNKNOWN =>

case RETURNTYPE.UNKNOWNTYPE.CLASS is
when DDLDEFINITIONS.INTEGER I DDLDEFINITIONS.FLOAT =>

It null;
when others =>

* REPORT-ERROR;
end case;

end case;

end VALIDATENUMERICPARAMETER;

procedure PROCESSALLSETFUNCTION
(TOKEN in LEXICALANALYZER.LEXICALTOKEN;
SQLKEYWORD in SQL_PRIMARYWORDS;
FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;

IILOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
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RETURNTYPE out RESULT.DESCRIPTOR ) is
PARAMETERRETURNTYPE RESULT. DESCRIPTOR;
PARAMETERTENTATIVEFUNCTIONS TENTATIVE.FUNCTIONLIST;

SAWDATABASEVALUE BOOLEAN;
begin
VALIDATEDATABASEVALUEALLOWED ( TOKEN , LOCATION )
LEXICALANALYZER.EATNEXTTOKEN;

SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.LEFTPARENTHESIS )
PROCESSVALUEEXPRESSION

FROM I THISSCOPE_-ONLY , SEMANTICALLY.ANYVALUE
PARAMETERTENTATIVEFUNCTIONS ,PARAMETERRETURNTYPE

SAWDATABASEVALUE )
case SQLKEYWORD is
when AVGALL ISUM-ALL I AVG IMIN =>

'VVALIDATE_-NUMERICPARAMETER (TOKEN , PARAMETERRETURNTYPE )
when others )>

null;

end case;
- SEMANTICALLY.VALIDATEDATABASEVALUEUSED ( TOKEN , SAWDATABASEVALUE )

TENTATIVE.FUNCTIONREQUIREDFORUNARYOPERATION

LIST => PARAMETERTENTATIVEFUNCTIONS,
*RETURNTYPE => PARAMETERRETURNTYPE,

UNARYOPERATOR => SQLPRIMARYOPERATION (SQLKEYWORD )
PARAMETERTYPE => PARAMETERRETURNTYPE )

TENTATIVEFUNCTIONS :=PARAMETERTENTATIVEFUNCTIONS;
RETURNTYPE :=PARAMETERRETURNTYPE;

SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.RIGHTPARENTHESIS )
end PROCESSALLSETFUNCTION;

procedure PROCESSCOUNTSTAR

TOKEN in LEXICALANALYZER.LEXICALTOKEN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;

*TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR )is

OURTOKEN :LEXICALANALYZER.LEXICALTOKEN;
OURTENTATIVEFUNCTIONS :TENTATIVE.FUNCTIONLIST:
TENTATIVE.FUNCTIONLISTCREATOR;

OURRETURNTYPE :RESULT.DESCRIPTOR
TYPE_IS => RESULT.IS_-KNOWN,

LOCATION => RESULT.INDATABASE,
KNOWNTYPE => PREDEFINEDTYPE.DATABASE.INT )

* begin
VALIDATEDATABASEVALUEALLOWED (TOKEN , LOCATION )
LEXICALANALYZER.EATNEXTTOKEN;

SYNTACTICALLY.PROCESS_-DELIMITER (LEXICALANALYZER.LEFTPARENTHESIS )

OUR_-TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if OURTOKEN.KIND /= LEXICALANALYZER.CHARACTERLITERAL or else
OURTOKEN.CHARACTER VALUE I-''then
LEXICALANALYZER.REPORTSYNTAXERROR
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OUR-TOKEN , "Expecting 1*' for COUNT( ')";

end if;
LEXICALANALYZER. EATNEXTTOKEN;

a, SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.RIGHTPARENTHESIS )
TENTATIVE. FUNCTION_-REQUIRED_-FOR_-COUNTSTAR

V ( OUR TENTATIVEFUNCTIONS , OURRETURNTYPE )
TENTATIVEFUNCTIONS :- OURTENTATIVEFUNCTIONS;
RETURNTYPE :- OURRETURNTYPE;

-' end PROCESSCOUNTSTAR;

procedure PROCESSINDICATOR

*(TOKEN in LEXICALANALYZER.LEXICALTOKEN;
FROM in FROMCLAUSE.INFORMATION;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR ) is
PARAMETERTENTATIVEFUNCTIONS TENTATIVE.FUNCTION_-LIST;

FPARAMETERRETURNTYPE RESULT.DESCRIPTOR;

begin
VALIDATE_ADASQL_VALUEALLOWED (TOKEN , LOCATION )

LEXICALANALYZER.EATNEXTTOKEN;*
SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.LEFTPARENTHESIS )
PROCESSVALUEEXPRESSION

FROM , FALSE , SEMANTICALLY.ADAVALUE , PARAMETERTENTATIVEFUNCTIONS
PARAMETERRETURNTYPE );

* PARAMETERRETURNTYPE.LOCATION :=RESULT.INDATABASE;
if
SEMANTICALLY.VALIDATESTRONGLYTYPED ( TOKEN , PARAMETERRETURNTYPE)/
null then

TENTATIVE.FUNCTIONREQUIREDFORINDICATORFUNCTION

(PARAMETERTENTATIVEFUNCTIONS , PARAMETERRETURNTYPE )
end if;
SYNTACTICALLY.PROCESSDELIMITER ( LEXICALANALYZER.RIGHTPARENTHESIS )
TENTATIVEFUNCTIONS :=PARAMETERTENTATIVEFUNCTIONS;
RETURNTYPE :=PARAMETERRETURNTYPE;

4 end PROCESSINDICATOR;

procedure PROCESSPRIMARYIDENTIFIER
TOKEN in LEXICALANALYZER.LEXICALTOKEN;

FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR;
SAWDATABASEVALUE out BOOLEAN ) is

SQLKEYWORD :SQLPRIMARYWORDS;

begin
4 t begin

SQLKEYWORD :=SQLPRIMARYWORDS'VALUE (TOKEN.ID.all )
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exception
when CONSTRAINTERROR a)

PROCESS NAME
TOKEN , FROM , THIS SCOPE ONLY , LOCATION , TENTATIVE FUNCTIONS
RETURNTYPE ,SAWDATABASEVALUE);

return;
end;
case SQLKEYWORD is
when AVGALL I MAX ALL I MIN ALL I SUM-ALL I AVG [MAX I MIN SUM >

0PROCESSALL SETFUNCTION
( TOKEN , SQLKEYWORD , FROM , THISSCOPEONLY , LOCATION
TENTATIVE-FUNCTIONS , RETURNTYPE );

SAWDATABASEVALUE :- TRUE;
when COUNT =>

* PROCESSCOUNTSTAR
-e ( TOKEN , LOCATION , TENTATIVEFUNCTIONS , RETURNTYPE );
NSAWDATABASEVALUE : FALSE;

when INDICATOR =>
PROCESSINDICATOR
( TOKEN , FROM , LOCATION , TENTATIVE FUNCTIONS RETURN TYPE );
SAWDATABASEVALUE :- FALSE;

end case;
end PROCESSPRIMARYIDENTIFIER;

procedure PROCESSPRIMARYNUMERICLITERAL
( TOKEN in LEXICALANALYZER.LEXICALTOKEN;
TENTATIVE-FUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURN-TYPE out RESULT.DESCRIPTOR ) is

begin
LEXICALANALYZER.EATNEXTTOKEN;
TENTATIVE FUNCTIONS := TENTATIVE.FUNCTION LIST CREATOR;
if SYNTACTICALLY.ISINTEGER ( TOKEN ) then

RETURN TYPE :
TYPEIS => RESULT.IS UNKNOWN,

WI LOCATION => RESULT.INPROGRAM,
UNKNOWNTYPE =) ( CLASS => DDLDEFINITIONS.INTEGER ) );

else
RETURNTYPE

TYPE-IS a) RESULT.ISUNKNOWN,
LOCATION -> RESULT.INPROGRAM,
UNKNOWNTYPE => ( CLASS a> DDLDEFINITIONS.FLOAT ) );

end if;
end PROCESSPRIMARYNUMERICLITERAL;

procedure PROCESSPRIMARYSTRINGLITERAL
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTION_LIST;

bg RETURN-TYPE out RESULT.DESCRIPTOR ) is* begin-

LEXICALANALYZER.EATNEXTTOKEN;
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TENTATIVE-FUNCTIONS TENTATIVE.FUNCTIONLISTCREATOR;
RETURNTYPE

TYPE IS => RESULT.ISUNKNOWN,
LOCATION =) RESULT.INPROGRAM,
UNKNOWNTYPE => ( CLASS -> DDLDEFINITIONS.STRING ) );

end PROCESSPRIMARYSTRINGLITERAL;

procedure PROCESSPRIMARY
FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR;
SAWDATABASEVALUE out BOOLEAN ) is

TOKEN LEXICALANALYZER.LEXICALTOKEN :
LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

begin
* case TOKEN.KIND is

when LEXICALANALYZER.IDENTIFIER =>

PROCESSPRIMARYIDENTIFIER

TOKEN , FROM , THIS_SCOPEONLY, LOCATION , TENTATIVE FUNCTIONS

RETURNTYPE , SAWDATABASEVALUE );
when LEXICALANALYZER.NUMERICLITERAL =>

PROCESSPRIMARYNUMERICLITERAL

( TOKEN , TENTATIVEFUNCTIONS , RETURNTYPE );
SAWDATABASEVALUE := FALSE;

when LEXICAL ANALYZER.CHARACTER LITERAL =>

PROCESSPRIMARY CHARACTERLITERAL

FROM , TENTATIVEFUNCTIONS , RETURN-TYPE );
SAWDATABASEVALUE := FALSE;

when LEXICALANALYZER.STRINGLITERAL =>
PROCESSPRIMARYSTRINGLITERAL ( TENTATIVEFUNCTIONS , RETURNTYPE );
SAWDATABASEVALUE := FALSE;

when LEXICALANALYZER.DELIMITER =>
PROCESSPRIMARYDELIMITER

* ( TOKEN , FROM , THIS_SCOPEONLY , LOCATION

TENTATIVE FUNCTIONS , RETURN-TYPE , SAW DATABASE-VALUE );
when LEXICALANALYZER.RESERVED WORD I LEXICALANALYZER.END OF FILE =>

REPORTPRIMARYERROR ( TOKEN );

end case;
end PROCESSPRIMARY;O.

function ISADDINGOPERATOR ( TOKEN LEXICALANALYZER.LEXICAL_TOKEN

return BOOLEAN is
begin

if TOKEN.KIND = LEXICALANALYZER.DELIMITER then
case TOKEN.DELIMITER is
when LEXICALANALYZER.PLUS I LEXICALANALYZER.HYPHEN =>

return TRUE;
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when others =>

null;

end case;
end if;
return FALSE;

end ISADDING_OPERATOR;

j-.,function ISMULTIPLYINGOPERATOR (TOKEN LEXICALANALYZER.LEXICALTOKEN
return BOOLEAN is

~. . ~ begin
if TOKEN.KIND = LEXICALANALYZER.DELIMITER then

case TOKEN.DELIMITER is
when LEXICAL_-ANALYZER.STAR LEXICALANALYZER.SLASH =>

I -J return TRUE;
when others =>

null;

end case;
-' end if;

0 return FALSE;
end ISMULTIPLYINGOPERATOR;

procedure COMBINEARITHMETICOPERANDS
**(TOKEN in LEXICALANALYZER.LEXICALTOKEN;

Ti in out TENTATIVE.FUNCTIONLIST;
R1 in out RESULT.DESCRIPTOR;*
T2 in TENTATIVE.FUNCTIONLIST;
R2 in RESULT.DESCRIPTOR )is

R3 RESULT.DESCRIPTOR;

COMPARABLE RESULT.COMPARABILITY;
begin

SEMANTICALLY VALIDATECOMPARABLEOPERANDS
- - TOKEN , Ri, R2 , R3 , COMPARABLE)

if COMPARABLE =RESULT.ISCOMPARABLE then
- ~* VALIDATENUMERICPARAMETER ( TOKEN , R3 )

end if;
if R3.TYPEIS = RESULT.ISKNOWN then

6ETTV.UCIN-EUNSRNL-YE (_lR.KONTP
TENTATIVE.FUNCTIONSRETURNSTRONGLY TYPED ( Ti P R3.KNOWNTYPE )

lowTi : TENTATIVE.FUNCTIONLISTCREATOR;

else
A Ti TENTATIVE.FUNCTIONLISTMERGE ( Ti T2 )
* end if;
w- e if R3.LOCATION = RESULT.INDATABASE then

- TENTATIVE.FUNCTIONREQUIREDFORBINARYOPERATION
- ( ~Ti, R3, SEMANTICALLY.BINARYSQLOPERATION (TOKEN.DELIMITER), Ri, R2 )

* end if;
R :=R3;

end COMBINEARITHMETICOPERANDS;
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procedure PROCESSTERM
(FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

*RETURNTYPE out RESULT.DESCRIPTOR;
SAWDATABASEVALUE out BOOLEAN ) is

Ti, T2 TENTATIVE.FUNCTIONLIST;
Ri, R2 RESULT.DESCRIPTOR;
TOKEN LEXICAL_-ANALYZER.LEXICALTOKEN;
LEFT__DATABASE__VALUE,
RIGHTDATABASEVALUE :BOOLEAN;

begin
PROCESSPRIMARY

(FROM , THIS_SCOPE_ONLY , LOCATION , Ti , RI , LEFTDATABASEVALUE )
loop
TOKEN :=LEXICAL_-ANALYZER.FIR.STLOOKAHEADTOKEN;

exit when not IS_-MULTIPLYING OVZIATOR ( TOKEN )
LEXICALANALYZER. EATNE-XTTOK'EIJ;
PROCESSPRIMARY

* - ( FROM , THISSCOPEONLY , LOCATION , T2 , R2 , RIGHTDATABASEVALUE )
LEFTDATABASEVALUE := LEFTDATABASEVALUE or RIGHTDATABASEVALUE;
COMBINEARITHMETICOPERANDS ( TOKEN , Ti , Ri , T2 , R2 )

* end loop;
TENTATIVEFUNCTIONS Ti;
RETURNTYPE :=Ri;

SAWDATABASEVALUE LEFTDATABASEVALUE;
end PROCESS_TERM;

* procedure PROCESSPLUSORMINUSTERM

(TOKEN in LEXICAL_-ANALYZER.LEXICALTOKEN;
FROM in FROMCLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;
RETURNTYPE out RESULT.DESCRIPTOR;
SAWDATABASEVALUE out BOOLEAN ) is

Ti TENTATIVE.FUNCTIONLIST;
Ri RESULT.DESCRIPTOR;

begin

LEXICALANALYZER.EATNEXTTOKEN;

I' PROCESSTERM
FROM , THIS_SCOPE_-ONLY ,LOCATION , Ti, Ri1 SAWDATABASEVALUE )

VALIDATENUMERICPARAMETER ( TOKEN , Ri )
if R1.LOCATION - RESULT.INDATABASE then
TENTATIVE.FUNCTIONREQUIREDFORUNARYOPERATION

Ti , Ri , UNARYSQLOPERATION ( TOKEN.DELIMITER ),Ri1)
end if;
TENTATIVEFUNCTIONS Ti;
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RETURNTYPE Ri;

end PROCESSPLUSORMINUS_TERM;

procedure PROCESSADDINGOPERATORS
V'-' ( FROM in FROMCLAUSE.INFORMATION;

THISSCOPEONLY in BOOLEAN;

LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR;
SAWDATABASEVALUE out BOOLEAN ) is

TI, T2 TENTATIVE.FUNCTIONLIST;
RI, R2 RESULT.DESCRIPTOR;
TOKEN LEXICALANALYZER.LEXICALTOKEN;
LEFTDATABASE VALUE,
RIGHTDATABASEVALUE : BOOLEAN;

begin
PROCESSTERM

FROM , THISSCOPEONLY , LOCATION , T1 , R1 , LEFTDATABASEVALUE );
loop

TOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
exit when not IS ADDING OPERATOR ( TOKEN );
LEXICALANALYZER.EATNEXTTOKEN;

PROCESSTERM
( FROM , THISSCOPEONLY , LOCATION , T2 , R2 , RIGHT DATABASEVALUE );
LEFTDATABASEVALUE := LEFTDATABASEVALUE or RIGHTDATABASEVALUE;

COMBINEARITHMETICOPERANDS ( TOKEN , T1 , R1 , T2 , R2 );
end loop;
TENTATIVEFUNCTIONS TI;
RETURNTYPE R1;

SAWDATABASEVALUE := LEFTDATABASEVALUE;
end PROCESSADDINGOPERATORS;

procedure PROCESS VALUEEXPRESSION
FROM in FROMCLAUSE.INFORMATION;
THIS SCOPE ONLY in BOOLEAN;
LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVE FUNCTIONS out TENTATIVE.FUNCTION LIST;
RETURNTYPE out RESULT.DESCRIPTOR;

% SAWDATABASEVALUE out BOG..EAN ) is
TOKEN LEXICALANALYZER.LEXICALTOKEN
LEXICAL ANALYZER.FIRST LOOK AHEAD TOKEN;

begin
if ISADDINGOPERATOR ( TOKEN ) then

-.- PROCESSPLUSORMINUSTERM

( TOKEN , FROM , THISSCOPEONLY , LOCATION , TENTATIVEFUNCTIONS

RETURN TYPE , SAWDATABASEVALUE );
* return;
, end if;

PROCESSADDINGOPERATORS

"
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FROM , THISSCOPEONLY , LOCATION , TENTATIVEFUNCTIONS , RETURNTYPE

SAWDATABASEVALUE );

end PROCESSVALUEEXPRESSION;

procedure PROCESSVALUEEXPRESSION
FROM in FROM CLAUSE.INFORMATION;
THISSCOPEONLY in BOOLEAN;

LOCATION in SEMANTICALLY.LOCATIONRESTRICTION;
TENTATIVEFUNCTIONS out TENTATIVE.FUNCTIONLIST;

RETURNTYPE out RESULT.DESCRIPTOR ) is
DUMMY BOOLEAN;

begin

PROCESSVALUEEXPRESSION

FROM , THISSCOPEONLY , LOCATION , TENTATIVEFUNCTIONS, RETURNTYPE

DUMMY );
end PROCESSVALUEEXPRESSION;

end EXPRESSION;

3.11.74 package ddLschemaoerrors..spec.ada

with IODEFINITIONS, DDLDEFINITIONS, EXTRADEFINITIONS;

use IODEFINITIONS, DDLDEFINITIONS, EXTRADEFINITIONS;
S

package IO_ERRORS is

procedure OPENERROR -- internal, exceptions for OEPNSCHEMAUNIT

(SCHEMA in out ACCESSSCHEMAUNITDESCRIPTOR;
MESSAGE in STRING;
NAME in STRING);

procedure READERROR -- internal, exceptions for NEXTLINE

(SCHEMA in out ACCESSSCHEMAUNITDESCRIPTOR;
MESSAGE in STRING;

NAME in LIBRARYUNITNAMESTRING);

procedure CLOSEERROR -- internal, exceptions for CLOSESCHEMAUNIT

(SCHEMA in out ACCESSSCHEMAUNITDESCRIPTOR;
MESSAGE in STRING;
NAME in LIBRARYUNITNAMESTRING);

procedure PRINTERRORERROR -- internal, exceptions for PRINTERROR&TOFILE

(MESSAGE : in STRING);

procedure PRINTMESSAGEERROR -- internal, exceptions for PRINTMESSAGE

(MESSAGE : in STRING);

procedure INPUTERROR -- internal, exceptions for GETTERMINALINPUT

(MESSAGE in STRING);
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procedure OPENOUTPUTFILEERROR -- internal, exceptions for OPENOUTPUTFILE
(MESSAGE in STRING;
NAME in STRING);

procedure CLOSEOUTPUTFILEERROR -- internal, exceptions for
-- CLOSEOUTPUTFILE

(MESSAGE : in STRING);

end IOERRORS;

3.11.75 package scans.ada

-- scans.ada - driver for DML processing of Ada/SQL Application Scanner

package SCANDML is

-- This package contains the driver for scanning an application compilation
+ -- unit for Ada/SQL DML statements. The procedure, APPLICATION UNIT, is

-- called with the name of the file which contains the compilation unit to be
-- scanned and the name of the file which is to contain the resulting listing
-- (if any). Note that if UNIT FILENAME = "STANDARDINPUT" the scanner will
-- seek the input for the application compilation unit from the file
-- TEXTIO.STANDARDINPUT and that if LISTINGFILENAME = "STANDARDOUTPUT" the
-- scanner will produce the output listing to the file TEXTIO.STANDARDOUTPUT.

procedure PROCESSAPPLICATIONUNIT
(UNIT_FILENAME in STRING;
LISTINGFILENAME in STRING

" GENERATEDPACKAGEFILENAME in STRING);

end SCANDML;

3.11.76 package searchs.ada

-- searchs.ada - routine to process a search condition

with FROMCLAUSE;
package SEARCHCONDITION is

procedure PROCESSSEARCHCONDITION (FROM FROMCLAUSE.INFORMATION )

. end SEARCHCONDITION;

3.11.77 package statements.ada

* package STATEMENT is
procedure PROCESS OPEN STATEMENT;
procedure PROCESSDELETESTATEMENTSEARCHED;
procedure PROCESSUPDATESTATEMENT_-SEARCHED;

procedure PROCESSCLOSESTATEMENT;
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procedure PROCESSPACKAGE;

end STATEMENT;

3.11.78 package tblexprs.ada

4 Q with FROMCLAUSE;

package TABLEEXPRESSION is

procedure PROCESSFROMCLAUSE

(SCOPE : FROMCLAUSE.INFORMATION);

procedure PROCESSRESTOFTABLEEXPRESSION
(SCOPE : FROMCLAUSE.INFORMATION);

end TABLEEXPRESSION;

3.11.79 package selects.ada

with DDL DEFINITIONS, RESULT;

package SELECTSTATEMENT is

i type TYPE OFCOLUMN is (NAMEDCOLUMN, NOTNAMEDCOLUMN);
type SELECTEDITEMLISTRECORD (COLUMNTYPE : TYPEOFCOLUMN NAMEDCOLUMN);
type SELECTEDITEMLIST is access SELECTEDITEMLISTRECORD;
type SELECTEDITEMLISTRECORD

(COLUMNTYPE : TYPEOFCOLUMN := NAMEDCOLUMN) is

record

* NEXTITEM : SELECTEDITEMLIST;
RESULTDESCRIPTOR RESULT.DESCRIPTOR;

STRONGLYTYPEDDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;
case COLUMNTYPE is
when NAMEDCOLUMN =>

COLUMNNAME : DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
rwhen NOTNAMEDCOLUMN =>

null;

end case;

end record;

type LIST OFCOLUMNS_RECORD;
type LIST OF COLUMNS is access LISTOFCOLUMNSRECORD;
type LIST OF COLUMNSRECORD is

record
COLUMNDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

NEXTCOLUMN LISTOFCOLUMNS;

end record;

procedure PROCESSSELECTSTATEMENT;
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procedure PROCESSDECLARECURSOR;

procedure PROCESSINSERT_INTO;

procedure PROCESSFETCH;

end SELECTSTATEMENT;

3.11.80 package selectb.ada

with ADASQL_FUNCTIONDEFINITIONS, CORRELATION, DDLDEFINITIONS, EXPRESSION,
FROM-CLAUSE, GENERATEDFUNCTIONS, INDEX_SUBTYPE, INTO, LEXICALANALYZER,
NAME, PREDEFINED, PREDEFINEDTYPE, QUALIFIEDNAME, RESULT, SELEC,
SEMANTICALLY, SYNTACTICALLY, TABLE, TABLEEXPRESSION, TENTATIVE,
UNQUALIFIEDNAME, TEXT_IO;

use DDLDEFINITIONS, GENERATEDFUNCTIONS, LEXICALANALYZER, NAME, RESULT,
TEXT_10;

0 package body SELECTSTATEMENT is

-- PROCESSRESULTSPECIFICATION result-specification
-- result_program variable

[ , lastvariable]

procedure PROCESSRESULTSPECIFICATION
(FROM-INFO FROMCLAUSE.INFORMATION;
RESULTTYPE out DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR) is

NAMEINFO NAME.INFORMATION;
LASTINFO NAME.INFORMATION;
TOKEN LEXICALANALYZER.LEXICALTOKEN := null;

begin

* --**PUTLINE ("*****enter PROCESSRESULTSPECIFICATION");

NAME INFO := NAME.ATCURRENTINPUTPOINT (FROMINFO,
NAME.ISPROGRAMVARIABLE, TRUE, FALSE);

-. SYNTACTICALLY.GOBBLENAME (NAMEINFO);
INTO.REQUIRED FOR (NAME_INFO.VARIABLETYPE.TYPEIS.BASETYPE.FULL_NAME);

if NAMEINFO.VARIABLETYPE.TYPEIS.TYPE = DDLDEFINITIONS.STRING then
TOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND - LEXICALANALYZER.DELIMITER and then

TOKEN.DELIMITER = LEXICALANALYZER.COMMA then
LEXICALANALYZER.EATNEXTTOKEN;

V LASTINFO := NAME.ATCURRENTINPUTPOINT (FROM-INFO,
NAME.ISPROGRAMVARIABLE, TRUE, FALSE);

SYNTACTICALLY.GOBBLENAME (LASTINFO);
. --INDEXSUBTYPE.REQUIRED_FOR (NAMEINFO.VARIABLETYPE.TYPEIS.BASETYPE);

if NAME INFO.VARIABLETYPE.TYPEIS.INDEXTYPE.BASE TYPE /=
LASTINFO.VARIABLETYPE.TYPEIS.BASETYPE then
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--**PUTLINE ("*****exit PROCESSRESULTSPECIFICATION");

LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN,
"Last-variable must be of the same type as the index of the string");

end if;
* else

4b --**PUrrLINE ("*****exit PROCESSRESULTSPECIFICATION");

LEXICALANALYZER. REPORT_-SYNTAX_-ERROR (TOKEN,
"Illegal index type f or result program variable");

end if;
end if;
RESULTTYPE :=NAMEINFO.VARIABLETYPE.TYPEIS.BASE_-TYPE;
--~**PUT_LINE ("*****exit PROCESS_-RESULTSPECIFICATION");

end PROCESS RESULTSPECIFICATION;

-PROCESSINTOSTATEMENTS INTO (result specification)

procedure PROCESSINTOSTATEMENTS

(ITEMLIST SELECTEDITEMLIST;
FROMINFO FROMCLAUSE.INFORMATION) is

TOKEN LEXICALANALYZER.LEXICALTOKEN := null;

CURRENTITEM SELECTEDITEMLIST :=ITEMLIST;
*RESULTTYPE DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR :=null;

COMPAREDES RESULT.DESCRIPTOR;
CANCOMPARE RESULT.COMPARABILITY;

begin
--**PUT_LINE ("*****enter PROCESSINTOSTATEMENTS");

loop
TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND =LEXICALANALYZER.IDENTIFIER and then

p TOKEN.ID.all ="INTO" then
LEXICALANALYZER.EAT_-NEXT_-TOKEN;

elsif CURRENTITEM /= null then

I' -- **PUTLINE ("*****exit PROCESSINTOSTATEMENTS");
LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN,
"More objects selected then there are INTO statements");

else

TOKEN :=LLEXICAL -ANALYZERFIRSTLOOKAHEADTOKEN;

if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then

TOKEN.DELIMITER - LEXICALANALYZER.LEFTPARENTHESIS then

LEICL-NAYZR.ATNETTOKEN;

--*U LN "***xtPROCESS_-INTO_-STATEMENTS");
LEXICALANALYZER.REPORT SYNTAXERROR (TOKEN,
"Expecting left parenthesis");
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end if;
PROCESSRESULTSPECIFICATION (FROM-INFO, RESULTTYPE);
TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then
TOKEN.DELIMITER - LEXICALANALYZER.RIGHTPARENTHESIS then
LEXICALANALYZER.F.ATNEXTTOKEN;

else
--**PUT_-LINE ("*****exit PROCESSINTOSTATEMENTS");

LEXICALANALYZER.REPORTSYNTAX_ -ERROR (TOKEN,
"Expecting right parenthesis");

end if;
TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then

TOKEN.DELIMITER = LEXICALANALYZER.SEMICOLON then

LEXICALANALYZER.EATNEXTTOKEN;
else

--**PUT_LINE ("*****exit PROCESSINTOSTATEMENTS");

LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN,
"Expecting semicolon");

end if;
if CURRENTITEM = null then

--**PUT -LINE ("*****exit PROCESS_-INTOSTATEMENTS");
*LEXICAL_-ANALYZER.REPORTSYNTAXERROR (TOKEN,

"More INTO statements then objects selected");

end if;

.r~r RESULT.COMBINEDTYPE (RESULTTYPE.BASETYPE,
CURRENTITEM.RESULTDESCRIPTOR, COMPAREDES, CANCOMPARE);

if CAN_-COMPARE =RESULT.ISCOMPARABLE then

CURRENTITEM CURRENTITEM.NEXTITEM;
else

--**PUT_LINE ("*****exit PROCESSINTOSTATEMENTS");
LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN,

-1-. "Variable type of INTO argument not compatible with"
V "type of object selected in select-item");

end if;
end loop;
-- **PUT_LINE ("*****exit PROCESSINTOSTATEMENTS");

end PROCESSINTOSTATEMENTS;

-POSSIBLECOLUMN

function POSSIBLECOLUMN

(FROMINFO :FROMCLAUSE.INFORMATION)
return DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR is

FULLNAME DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR null;

NAMEINFO NAME.INFORMATION;
TOKEN LEXICALANALYZERLEXICALTOKEN :=null;
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begin

--**PUT_LINE ("*****enter POSSIBLECOLUMN");

TOKEN :- LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.IDENTIFIER then
NAMEINFO :- NAME.ATCURRENTINPUTPOINT (FROM-INFO,

NAME.ISCOLUMNSPECIFICATION, TRUE, FALSE, FALSE);
if NAMEINFO.KIND - NAME.OF_QUALIFIEDCOLUMN then
--**PUTLINE ("*****exit POSSIBLECOLUMN");
return NAMEINFO.QUALIFIEDCOLUMN;

elsif NAMEINFO.KIND = NAME.OFCORRELATEDCOLUMN then
--**PUTLINE ("*****exit POSSIBLECOLUMN");

* return NAMEINFO.CORRELATEDCOLUMN;
elsif NAMEINFO.KIND = NAME.OFUNQUALIFIEDCOLUMN then
--**PUTLINE ("*****exit POSSIBLECOLUMN");
return NAMEINFO.UNQUALIFIEDCOLUMN;

else
--**PUTLINE ("*****exit POSSIBLECOLUMN");

return null;
end if;
--**PUT LINE ("*****exit POSSIBLECOLUMN");

else
return null;

end if;
exception
when LEXICALANALYZER.SYNTAXERROR =>

--**PUTLINE ("*****exit POSSIBLECOLUMN");

return null;
* end POSSIBLE COLUMN;

-- PROCESSSELECTLIST

procedure PROCESSSELECTLIST
(FROMINFO FROMCLAUSE.INFORMATION;

SELECTEDITEMS out SELECTEDITEMLIST) is

TENTATIVEFUNCTIONLIST TENTATIVE.FUNCTIONLIST;
RESULTDES RESULT.DESCRIPTOR;
FIRSTITEM SELECTEDITEMLIST null;

INEWITEM SELECTEDITEMLIST null;
LASTITEM SELECTEDITEMLIST := null;

POSSCOLUMN DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR
null;

COL TYPE TYPE OF COLUMN;
TOKEN LEXICALANALYZER.LEXICALTOKEN :- null;
COLUMN COUNT NATURAL = 0;
LEFTOPERAND_KIND,
RIGHTOPERANDKIND GENERATEDFUNCTIONS.OPERANDKIND;
LEFTOPERANDTYPE,
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RIGHT OPERANDTYPE DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;

procedure SETPARAMETER

'. ( SELECTEDITEM in SELECTEDITEMLIST;
OPERANDKIND out GENERATEDFUNCTIONS.OPERANDKIND;

OPERANDTYPE out
DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR ) is

begin
if SELECTEDITEM.RESULTDESCRIPTOR.LOCATION = RESULT.INPROGRAM then

OPERANDKIND GENERATEDFUNCTIONS.OUSERTYPE;
* OPERANDTYPE SELECTEDITEM.STRONGLYTYPEDDES.FULLNAME;

else

OPERANDKIND GENERATEDFUNCTIONS.OSQLOBJECT;
OPERAND TYPE null;

end if;
end SETPARAMETER;

begin
--**PUTLINE ("*****enter SELECTLIST");

loop
POSSCOLUMN := POSSIBLECOLUMN (FROM INFO);
EXPRESSION.PROCESSVALUEEXPRESSION (FROM INFO, TRUE,

SEMANTICALLY.ANYVALUE, TENTATIVEFUNCTIONLIST,

RESULTDES);
COLUMNCOUNT := COLUMNCOUNT + 1;
if POSSCOLUMN /= null and then

RESULTDES.LOCATION = RESULT.INDATABASE then

COLTYPE NAMEDCOLUMN;
NEWITEM new SELECTEDITEMLISTRECORD

(COLUMNTYPE => NAMEDCOLUMN,

NEXTITEM => null,

RESULTDESCRIPTOR => RESULTDES,

STRONGLYTYPEDDES => SEMANTICALLY.STRONGLYTYPE

(RESULTDES),

COLUMNNAME => POSSCOLUMN);
else

COLTYPE NOTNAMED_COLUMN;
NEW ITEM new SELECTED ITEM LIST RECORD

(COLUMNTYPE => NOTNAMEDCOLUMN,
NEXTITEM => null,

RESULTDESCRIPTOR => RESULT_DES,
STRONGLY TYPED DES => SEMANTICALLY.STRONGLY TYPE

.. (RESULTDES));

end if;

if FIRSTITEM f null then

FIRSTITEM NEWITEM;

LASTITEM NEW ITEM;
eleSELECTEDITEMS FIRSTITEM;else

[" LASTITEM. NEXTITEM :=NEWITEM;
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LASTITEM t- NEWITEM;
end if;
TENTATIVE.FUNCTIONSRETURNSQL _OBJECT (TENTATIVEFUNCTION LIST);
if COLUMNCOUNT - 1 then

null;
elsif COLUMNCOUNT - 2 then

SETPARAMETER (FIRSTITEM, LEFTOPERANDKIND, LEFT_OPERANDTYPE);
SETPARAMETER (LASTITEM, RIGHTOPERANDKIND, RIGHTOPERANDTYPE);
GENERATEDFUNCTIONS.ADDBINARYFUNCTION

(ADASQL _FUNCTIONDEFINITIONS.OAMPERSAND, LEFTOPERAND_-KIND,
LEFT_-OPERAND_-TYPE, RIGHTOPERANDKIND, RIGHTOPERAND_TYPE,

* GENERATEDFUNCTIONS.OSQLOBJECT, null);
else
SETPARAMETER (LASTITEM, RIGHTOPERANDKIND, RIGHT_OPERANDTYPE);
GENERATEDPUNCTIONS.ADDBINARYFUNCTION

(ADASQL_FUNCTIONDEFINITIONS.OAMPERSAND,
GENERATEDFUNCTIONS.OSQLOBJECT, null, RIGHT_OPERANDKIND,
RIGHTOPERANDTYPE, GENERATEDFUNCTIONS.OSQLOBJECT, null);

end if;
TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;

if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then
TOKEN.DELIMITER = LEXICALANALYZER.AMPERSAND then
LEXICALANALYZER.EATNEXTTOKEN;

* elsif TOKEN.KIND = LEXICALANALYZER.DELIMITER and then
TOKEN.DELIMITER = LEXICALANALYZER.COMMA then

LEXICALANALYZER.EATNEXTTOKEN;

exit;
else

exit;
* end if;

end loop;
--**PUTLINE ("*****exit SELECTLIST");

end PROCESS _SELECT _LIST;

-PROCESS SELECT LIST OR STAR

(FROMINFO FROMCLAUSE.INFORMATION;

SELECTEDITEMS out SELECTEDITEMLIST;
SELECTSTAR out BOOLEAN) is

FIRSTITEM SELECTEDITEMLIST :=null;

NEWITEM SELECTEDITEMLIST :=null;
LLASTITEM SELECTEDITEMLIST null;

COL TYPE TYPE OF COLUMN :- NAMED-COLUMN;
TOKEN LEXICAL ANALYZER.LEXICALTOKEN null;
TABLEIS FROMCLAUSE.TABLEENTRY;
MORETABLES BOOLEAN :=TRUE;
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TABLEDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

COLUMNDES DDLDEFINITIONS.ACCESSTYPEDESCRIPTOR;

COLUMNFULLNAME DDLDEFINITIONS.ACCESSFULLNAMEDESCRIPTOR;
RESULTDES RESULT.DESCRIPTOR (RESULT.ISKNOWN);

begin

--**PUTLINE ("*****enter PROCESSSELECTLISTORSTAR");

TOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.CHARACTERLITERAL and then

*. '[ TOKEN.CHARACTERVALUE = '*' then

LEXICALANALYZER.EATNEXTTOKEN;
SELECTSTAR := TRUE;
TOKEN := LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then

TOKEN.DELIMITER = LEXICAL ANALYZER.COMMA then
S.LEXICALANALYZER.EATNEXTTOKEN;

end if;
else
SELECTSTAR := FALSE;
PROCESSSELECTLIST (FROM-INFO, SELECTED_ITEMS);
--**PUTLINE ("*****exit PROCESSSELECTLISTORSTAR");
return;

end if;

TABLEIS := FROMCLAUSE.TABLESATCURRENT_SCOPE (FROMINFO);
while MORETABLES loop

FROMCLAUSE.NEXTTABLE (TABLEIS, MORETABLES, TABLE DES);

COLUMN DES := TABLE DES.FIRST COMPONENT;
while COLUMN DES /= null loop

COLUMNFULLNAME := COLUMNDES.FULLNAME;
RESULTDES.LOCATION := RESULT.IN DATABASE;

RESULTDES.KNOWNTYPE := COLUMNDES.BASETYPE;
NEWITEM .= new SELECTEDITEMLISTRECORD

(COLUMNTYPE => NAMEDCOLUMN,
NEXTITEM => null,
RESULTDESCRIPTOR => RESULTDES,
STRONGLYTYPEDDES => SEMANTICALLY.STRONGLYTYPE

(RESULTDES),

COLUMNNAME => COLUMNFULLNAME);
if FIRSTITEM = null then

FIRSTITEM NEWITEM;
LASTITEM NEWITEM;
SELECTEDITEMS := FIRSTITEM;

else
LAST ITEM.NEXT ITEM := NEW ITEM;
LASTITEM NEWITEM;

end if;

COLUMNDES COLUMNDES.NEXTONE;
end loop;

end loop;
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-- **PUTLINE ("*****exit PROCESSSELECTLISTORSTAR");
end PROCESSSELECTLISTORSTAR;

-CHECKSTRONGLYTYPEDFORITEMLIST

procedure CHECKSTRONGLYTYPEDFORITEMLIST

(SELECTEDITEMS SELECTEDITEM_-LIST;
TOKEN LEXICALANALYZER.LEXICAL TOKEN) is

ITEM :SELECTEDITEMLIST :=SELECTEDITEMS;

begin
'4 --**PUT_LINE ("*****enter CHECKSTRONGLYTYPEDFORITEMLIST");

while ITEM /= null loop

if ITEM. COLUMN -TYPE = NAMEDCOLUMN and then
ITEM.STRONGLYTYPEDDES =null then

EUITEM.STRONGLYTYPEDDES ITE.M.COLUMNNAME.TYPEIS.BASETYPE;
elsif ITEM.STRONGLYTYPEDDES = null then

if ITEM.RESULTDESCRIPTOR.TYPEIS = ISKNOWN then
ITEM.STRONGLYTYPEDDES :=ITEM.RESULTDESCRIPTOR.KNOWNTYPE;

else
case ITEM.RESULTDESCRIPTOR.UNKNOWNTYPE.CLASS is
when DDLDEFINITIONS.INTEGER )>

ITEM.STRONGLYTYPEDDES PREDEFINEDTYPE.STANDARD.INTEGER;

when DDLDEFINITIONS.FLOAT =
ITEM.STRONGLYTYPEDDES PREDEFINEDTYPE.STANDARD.FLOAT;

when DDLDEFINITIONS.STRING =

ITEM.STRONGLY_-TYPED_-DES PREDEFINEDTYPE.STANDARD.STRING;
when DDLDEFINITIONS.ENUMERATION =>

ITEM.STRONGLYTYPEDDES : PREDEFINED-TYPE.STANDARD.CHARACTER;
LE.XICALANALYZER.REPORTSEMANTICERROR (TOKEN,
"A declare cursor or select statement cannot select an"&
"tenumeration value that is not unique");

end case;

* end if;
end if;
ITEM :=ITEM.NE.XT_ITEM;

end loop;
--**PUTLINE ("*****exit CHECKSTRONGLYTYPEDFORITEMLIST");

end CHECKSTRONGLYTYPEDFORITEMLIST;

-------------------------------------*
9. -PROCESSSELECTSTATEMENT SELEC

SELECTALL
%- SELECTDISTINCT

(select-list , table expression
INTO ( result specification)

* INTO ...
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-- table_expression

-- from clause
-- where clause

group by clause
having clause

procedure PROCESSSELECTSTATEMENT is

TOKEN LEXICALANALYZER.LEXICALTOKEN ~=null;
SELECTTYPE SELEC.ROUTINENAME;
FROMINFO FROMCLAUSE.INFOR4ATION :=FROMCLAUSE.ATNEWSCOPE (null);

SELECTED_-ITEMS SELECTEDITEMLIST;

SELECTSTAR BOOLEAN;

begin
--**PUT_LINE ("*****enter PROCESSSELECTSTATEMENT");

TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.IDENTIFIER then

if TOKEN.ID.all - "SELEC" then
SELECTTYPE :=SELEC.SELEC;

elsif TOKEN.ID.all = "SELECTALL" then
SELECTTYPE :=SELEC.SELECTALL;

elsif TOKEN.ID.all = "SELECTDISTINCT" then

SELECTTYPE :=SELEC.SELECTDISTINCT;
else

--**PUTLINE ("*****exit PROCESSSELECTSTATEMENT");
LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN,
"Expecting SELEC, SELECTALL or SELECTDISTINCT");

end if;
else

--**PUTLINE ("*****exit PROCESSSELECTSTATEMENT");
LEXICALANALYZER.REPORTSYNTAXERROR (TOKEN,

V "Expecting SELEC, SELECTALL or SELECTDISTINCT");

end if;
* SYNTACTICALLY.SKIPSELECTCLAUSE;

TABLEEXPRESSION.PROCESSFROMCLAUSE (FROM INFO);
LEXICALANALYZER.RESTORESKIPPEDTOKENS;

*PROCESSSELECT_-LISTORSTAR (FROM-INFO, SELECTEDITEMS, SELECT-STAR);
TABLE_-EXPRESSION.PROCESS_-REST_-OF_-TABLEEXPRESSION (FROM-INFO);
TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.DELIMITER. and then

TOKEN.DELIMITER = LEXICALANALYZER.RIGHTPARENTHESIS then
LEXICALANALYZER.EATNE.XTTOKEN;
TOKEN :=LEXICALANALYZER.FIRSTLOOKAHEADTOKEN;
if TOKEN.KIND = LEXICALANALYZER.DELIMITER and then

TOKEN.DELIMITER = LEXICALANALYZER.SEMICOLON then
LEXICALANALYZER.EATNE.XTTOKEN;

else
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